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18^5  ITR 


AN  ACT  TO  PROVIDE  FOR  THE  PUBLICATION  OF  THE  REPORTS 
AND  PAPERS  OF  THE  INDIANA  ACADEMY  OF  SCIEINCB. 

[Approved  March  11, 1896.] 

Whereas,  The  Indiana  Academy  of  Science,  a  chartered 
scientific  association,  has  embodied  in  its  constitution  a  '**™  *' 
provision  that  it  will,  upon  the  request  of  the  Governor,  or  of  the  several 
departments  of  the  State  government,  through  the  Governor,  and  through 
its  council  as  an  advisory  body,  assist  in  the  direction  and  execution 
of  any  investigation  within  its  province,  without  pecuniary  gain  to  the 
Academy,  provided  only  that  the  necessary  expenses  of  such  investigation 
are  borne  by  the  State;  and, 

Whereas.  The  reports  of  the  meetings  of  said  Academy,  with  the 
several  papers  read  before  it.  have  very  great  educational,  industrial 
and  economic  value,  and  should  be  preserved  in  permanent  form;  and 

Whereas,  The  Constitution  of  the  State  makes  it  the  duty  of  the 
General  Assembly  to  encourage  by  all  suitable  means  intellectual,  scien- 
tific and  agricultural  improvement;   therefore, 

Section  1.    Be  it  enacted  hy  the  General  Assembly  of  the    p  , ,.    ..        . 
State  of  Indianay  That  hereafter  the  annual  reports  of  the     theHeporUof 
meetings  of   the   Indiana  Academy   of   Science,   beginning    ^g^^'^j^y'JJf 
with  the  report  for  the  year  1804.  including  all  papers  of    Science, 
scientific  or  economic  value,  presented  at  such  meetings,  after  they  shall 
have  been  edited  and  prepared  for  publication  as  hereinafter  provided, 
shall   be  published  by  and  under   the   direction   of   the  Commissioners  , 
of  Public  Printing  and  Binding. 

Sec.  2.     Said  reports  shall  be  edited  and  prepared  for 

publication   without  expense  to  the   State,   by  a   corps  of     Editing 

Reports, 
editors  to  be  selected  and  appointed  by  the  Indiana  Acad- 
emy of  Science,  who  shall  not,  by  reason  of  such  services,  have  any 
claim  against  the  State  for  compensation.     The  form,  style  of  binding, 

paper,  tjrpography  and  manner  and  extent  of  illustration  of 

Namber  of 
such  reports,  shall  be  determined  by  the  editors,  subject    printed 

to  the  approval  of  the  Commissioners  of  Public  Printing    Reports. 

and  Stationery.    Not  less  than  1,500  nor  more  than  3,000  copies  of  each 
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of  said  reports  shall  be  published,  the  size  of  the  edition   within   said 

limits  to  be  determined  by  the  concurrent  action  of  the  editors  and  the 

Commissioners  of  Public  Printing  and  Stationery:     Provided,  That  not 

to  exceed  six  hundred  dollars  ($600)  shall  be  expended  for 

such  publication  in  any  one  year,  and  not  to  extend  beyond 

1896:     Provided,  That  no  sums  shall  be  deemed  to  be  appropriated  for 

the  year  1894. 

Sec.  3.    All  except  three  hundred  copies  of  each  volume 

Dispoiition  of  gaid  reports  shall  be  placed  in  the  custody  of  the  State 
of  Reports. 

Librarian,  who  shall  furnish  one  copy  thereof  to  each  pul>- 

lic  library  in  the  State,  one  copy  to  each  university,  college  or  normal 
school  In  the  State,  one  copy  to  each  high  school  in  the  State  having 
a  library,  which  shall  make  application  therefor,  and  one  copy  to  such 
other  institutions,  societies  or  persons  as  may  be  designated  by  the 
Academy  through  its  editors  or  its  council.  The  remaining  three  hundred 
copies  shall  be  turned  over  to  the  Academy  to  be  disposed  of  as  it 
may  determine.  In  order  to  provide  for  the  preservation  of  the  same 
It  shall  be  the  duty  of  the  Custodian  of  the  State  House  to  provide 
and  place  at  the  disposal  of  the  Academy  one  of  the  unoccupied  rooms 
of  the  State  House,  to  be  designated  as  the  office  of  the  Indiana  Academy 
of  Science,  wherein  said  copies  of  said  reports  belonginj  to  the  Academy, 
together  with  the  original  manuscripts,  drawings,  etc.,  thereof  can  be 
safely  kept,  and  he  shall  also  equip  the  same  with  the  necessary  shelving 
and  furniture. 

Sec.  4.  An  emergency  is  hereby  declared  to  exist  for 
Bmergency.  ^^^  immediate  taking  effect  of  this  act,  and  it  shall  there- 
fore take  effect  and  be  In  force  from  and  after  its  passage. 


AN    ACT    FOR    THE   PROTECTION    OF    BIRDS.    THEIR   NESTS 

AND  EGGS. 

TApproTed  March  5. 1891.] 

Section  1.     Be  it  enacted  by  the  General  Assembly  of  the 
State  of  Indiana,  That  it  shall  be  unlawful  for  any  person       *'  '* 
to  kill  any  wild  bird  other  than  a  game  bird,  or  purchase,  offer  for  sale 
any  such  wild  bird  after  it  has  been  killed,  or  to  destroy  the  nests  or 
the  eggs  of  any  wild  bird. 

Sec.  2.  For  the  purpose  of  this  act  the  following  shall 
be  considered  game  birds:  the  Anatidao,  commonly  called  *™* 
swans,  geese,  brant,  and  river  and  sea  ducks;  the  Rallid«,  commonly 
known  as  rails,  coots,  mudhens,  and  gallinules;  the  Limicolse.  commonly 
known  as  shore  birds,  plovers,  surf  birds,  snipe,  woodcock  and  sand- 
pipers, tattlers  and  curlews;  the  Gallina>,  commonly  known  as  wild 
turkeys,  grouse,  prairie  chickens,  quail,  and  pheasants,  all  of  which  are 
not  intended  to  be  affected  by  this  act. 

Sec.  3.    Any  person  violating  the  provisions  of  Section 
1  of  this  act  shall,  upon  conviction,  be  fined  in  a  sum  not       *°* 
less  than  ten  nor  more  than  fifty  dollars,  to  which  may  be  added  im- 
prisonment for  not  less  than  five  days  nor  more  than  thirty  days. 

Sec.  4.     Sections  1  and  2  of  this  act  shall  not  apply  to 
any  person  holding  a  permit  giving  tlie  right  to  take  birds       *^™* 
or  their  nests  and  eggs  for  scientific  purposes,  as  provided  in  Section 
5  of  this  act. 

Sec.  5.      Permits    may    be   granted    by    the    Executive     p^mitBto 

Board  of  the  Indiana  Academy  of  Science  to  any  properly     Science. 

accredited  person,  permitting  the  holder  thereof  to  collect  birds,  their 

nests  or  eggs  for  strictly  scientific  purposes.     In  order  to  obtain  such 

permit  the  applicant  for  the  same  must  present  to  said  Board  written 

testimonials  from  two  well-known  scientific  men  certifying  to  the  good 

character  and  fitness  of  said  applicant  to  be  entrusted  with  such  privilege, 

and   pay   to  said  Board   one  dollar   to   defray   the   necessary   expenses 

attending  the  granting  of  such  permit,  and  must  file  with 

said  Board  a  properly  executed  bond  in  the  sum  of  two       **°  ' 

hundred  dollars,  signed  by  at  least  two  responsible  citizens  of  the  State 

as  sureties.    The  bond  shall  be  forfeited  to  the  State  and 

Bond 
the  permit   become   void   upon   proof  that  the   holder  of      forfeited. 
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such  permit  has  killed  any  bird  or  taken  the  nests  or  eggs  of  any  bird 
for  any  other  purpose  than  that  named  in  this  section,  and  shall  further 
be  subject  for  each  offense  to  the  penalties  provided  in  this  act. 

Sec.  6.     The  permits  authorized  by  this  act  shall   be 
wo  years.  j^  force  for  two  years  only  from  the  date  of  their  issue, 

and  shall  not  be  transferable. 

Sec.  7.      The    English    or    European    House    Sparrow 
r  8  0  prey,     (pggger  domesticus),  crows,  hawks,  and  other  birds  of  prey  • 
are  not  included  among  the  birds  protected  by  this  act. 

Sec.  8.     All  acts  or  parts  of  acts  heretofore  passed  in 

c  8  repea  e   .     ^jQufljct  with  the  provisions  of  this  act  are  hereby  repealed. 

Sec.  9.     An  emergency  is  declared  to  exist  for  the  im- 

merteDcy.         mediate  taking  effect  of  this  act,  therefore  the  same  shaU 

be  in   force  and  effect  from  and  after  its  passage. 
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CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  association  shall  be  called  the  Indiana  Academy 
of  Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  scientific  research 
and  the  diffusion  of  knowledge  concerning  the  various  departments  of 
science;  to  promote  intercourse  between  men  engaged  in  scientific  work, 
especially  in  Indiana;  to  assist  by  investigation  and  discussion  in  devel- 
oping and  making  known  the  material,  educational  and  other  resources 
and  riches  of  the  State;  to  arrange  and  prepare  for  publication  such 
reports  of  investigation  and  discussions  as  may  further  the  aims  and 
objects  of  the  Academy  as  set  forth  in  these  articles. 

Whereas,  the  State  has  undertaken  the  publication  of  such  proceed- 
ings, the  Academy  will,  upon  request  of  the  Governor,  or  of  one  of 
the  several  departments  of  the  State,  through  the  Governor,  act  through 
its  council  as  an  advisory  body  in  the  direction  and  execution  of  any 
investigation  within  its  province  as  stated.  The  necessary  expenses 
incurred  in  the  prosecution  of  such  investigation  are  to  be  borne  by 
the  State;  no  pecuniary  gain  is  to  come  to  the  Academy  for  its  advice 
or  direction  of  such  investigation. 

The  regular  proceedings  of  the  Academy  as  published  by  the  State 
shall  become  a  public  document. 

ARTICLE  II. 

Section  1.  Members  of  this  Academy  shall  be  honorary  fellows, 
fellows,  non-resident  members  or  active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work, 
or  in  original  research  in  any  department  of  science,  shall  be  eligible 
to  active  membership.  Active  members  may  be  annual  or  life  members. 
Annual  members  may  be  elected  at  any  meeting  of  the  Academy; 
they  shall  sign  the  constitution,  pay  an  admission  fee  of  two  dollars, 
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and  ttiereafter  an  annual  fee  of  one  dollar.  Any  person  who  shall 
at  one  time  contribute  fifty  dollars  to  the  funds  of  this  Academy, 
may  be  elected  a  life  member  of  the  Academy,  free  of  assessment. 
Non-resident  members  may  be  elected  from  those  who  have  been  active 
members  but  who  have  removed  from  the  State.  In  any  case,  a  three- 
fourths  vote  of  the  members  present  shall  elect  to  membership.  Appli- 
cations for  membership  in  any  of  the  foregoing  classes  shall  be  referred 
to  a  committee  on  application  for  membership,  who  shall  consider  such 
application  and  report  to  the   Academy   before  the  election. 

Sec.  3.  The  members  who  are  actively  engaged  in  scientific  work, 
who  have  recognized  standing  as  scieutitic  men,  and  who  have  been 
members  of  the  Academy  at  least  one  year,  may  be  recommended  for 
nomination  for  election  as  fellows  by  three  fellows  or  members  i>er- 
sonally  acquainted  with  their  work  and  character.  Of  members  so 
nominated  a  number  not  exceeding  Ave  in  one  year  may,  on  recom- 
mendation of  the  Executive  Committee,  be  elected  as  fellows.  At  the 
meeting  at  which  this  is  adopted,  the  members  of  the  Executive  Com- 
mittee for  1894  and  fifteen  others  shall  be  elected  fellows,  and  those 
now  honorary  members  shall  become  honorary  fellows.  Honorary  fel- 
lows may  be  elected  on  account  of  special  prominence  in  science,  on 
the  written  recommendation  of  two  members  of  the  Academy.  In 
any  case  a  three-fourths  vote  of  the  members  present  shall  elect. 


ARTICLE  UI. 

Section  1.  The  orticers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  hold  oflice  one  year.  They  shall 
consist  of  a  President,  Vice-President,  Secretary,  Assistant  S<»cretary, 
I*ress  Secretary,  and  Treasurer,  who  shall  perform  the  duties  usually 
pertaining  to  their  respective  offices  and  in  addition,  with  the  ex-Presi- 
dents of  the  Academy,  snail  constitute  an  Executive  Committee.  The 
President  shall,  at  each  annual  meeting,  appoint  two  members  to  be 
a  committee  which  shall  prepare  the  programs  and  have  charge  of  the 
arrangements  for  all  meetmgs  for  one  year. 

Sec.  2.  The  annual  meeting  of  this  Academy  shall  be  held  in  the 
city  of  Indianapolis  within  the  week  following  Christmas  of  each  year, 
unless    otherwise   ordered    by    the    Executive    Committee.      There    shall 


15 

also  be  a  summer  meeting  at  such  time  and  place  as  may  be  decided 
upon  by  the  Executive  Committee.  Other  meetings  may  be  called  at 
the  discretion  of  the  Executive  Committee.  The  past  Presidents,  together 
with  the  officers  and  Executive  Committee,  shall  constitute  the  Council 
of  the  Academy,  and  represent  it  in  the  transaction  of  any  necessary 
business  not  specially  provided  for  in  this  constitution,  in  the  iifterim 
between  general  meetings. 

Sec.  3.  This  constitution  may  be  altered  or  amended  at  any  annual 
meeting  by  a  three-fourths  majority  of  the  attending  members  of  at 
least  one  year's  standing.  No  question  of  amendment  shall  be  decided 
on  the  day  of  its  presentation. 


BY-LAWS. 


1.  On  motion,  any  special  department  of  science  shall  be  assigned 
to  a  curator,  whose  duty  it  shall  be,  with  the  assistance  of  the  other 
members  interested  in  the  same  department,  to  endeavor  to  advance 
knowledge  in  that  particular  department.  Each  curator  shall  report 
at  such  time  and  place  as  the  Academy  shall  direct.  These  reports 
shall  include  a  brief  summary  of  the  progress  of  the  department  during 
the  year  preceding  the   presentation  of  the  report. 

2.  The  President  shall  deliver  a  public  address  on  the  morning  of 
one  of  the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

3.  The  Press  Secretary  shall  attend  to  the  securing  of  proper  news- 
paper reports  of  the  meetings  and  assist  the  Secretary. 

4.  No  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least 
fifteen  days  before  such   meeting. 

5.  No  bill  against  the  Academy  shall  be  paid  without  an  order 
signed  by  the  President  and  countersigned  by  the  Secretary. 

(».  Members  who  shall  allow  their  dues  to  remain  unpaid  for  two 
years,  having  been  annually  not  ill  ed  of  their  arrearage  by  the  Treasurer, 
shall  have  their  names  stricken  from  the  roll. 

7.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
business. 
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MEMBERS. 


FELLOWS. 

R.  J.  Aley ♦1898 Bloomington. 

J.  O.  ^thnr  .- 1893 Lafayette. 

George  W.  Benton        1896 Indianapolis. 

A.  J.  Bigney 1897 Moore's  Hill. 

A.  W.  Bitting 1897 West  Lafayette. 

Donaldson  Bodine.        1899 Crawfordsville. 

W.  S.  Blatchley 1893 Indianapolis. 

H.  L.  Bruner 1899 Irvington. 

Severance  Barrage 1898 Lafayette. 

A.  W.  Butler 1893  Indianapolis. 

J.  L.  Campbell 1893 Crawfordsville. 

Mel.  T.  Cook 1902 Newcastle. 

John  M.  Coulter 1893 Chicago,  111. 

Stanley  Coulter 1893 Lafayette. 

Glenn  Culbertson 1899 Hanover. 

D.  W.  Dennis 1895 Riclimond. 

C.  R.  Drj^er 1897 Terre  Haute. 

C.  H.  Eigenmann 1893 Bloomington. 

Percy  Norton  Evans 1901 .     West  Lafayette. 

A.  L.  Foley 1897 Bloomington. 

Katherine  E.  Golden 1895 Lafayette. 

M.  J.  Golden 1899 Lafayette. 

W.  F.  M.  Goss 1893 Lafayette. 

Thomas  Gray 1893 Terre  Haute. 

A.  S.  Hathaway 1895  Terre  Haute. 

W.  K.  Hatt 1902 Lafayette. 

Robert  Hessler 1899 Logansport. 

H.  A.  Huston 1893 Lafayette. 

Arthur  Kendrick 1898 Terre  Haute. 

Robert  E.  Lyons 1896 Bloomington. 

V.  F.  Marsters 1893 Bloomington. 

C.  L.  Mees  1894 Terre  Haute. 

W.  J.  Moenkhaus 1901 Bloomington. 


^'Date  of  election. 
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Joseph  Moore ♦1896     Richmond. 

D.  M.  Mottier 1893 Bloomington. 

J.  P.  Naylor 1903 Greencastle. 

W.  A.  Noyes 1893 Terre  Haute. 

J.  H.  Ransom 1902 Lafayette. 

L.  J.  Rettger. 1896 Terre  Haute. 

J.  T.  Scovell 1894 Terre  Haute. 

Alex  Smith 1893 Chicago,  111. 

W.  E.  Stone 1893  Lafayette. 

Joseph  Swain 1898 Swarthmore,  Pa. 

M.  B.  Thomas 1893 Crawfordsville. 

C.  A.  Waldo 1893 Lafayette. 

F.  M.  Webster 1894 Champaign,  111. 

H.  W.  Wiley 1895 Washington,  D.  O. 

John  S.  Wright 1894 Indianapolis. 


NON-RESIDENT  MEMBERS. 

George  H.  Ashley  Charleston,  S.  C. 

M.  A   Brannon Grand  Forks,  N.  D. 

J.  C.  Branner Stanford  University,  Cal. 

D.  H.  Campbell Stanford  University,  Cal. 

A.  Wilmer  Duff Worcester,  Mass. 

B.  W.  Everman Washington,  D.  C. 

Charles  H.  Gilbert Stanford  University,  Cal. 

C.  W.  Green Stanford  University,  Cal. 

C.  W.  Hargitt Syracuse,  N.  Y. 

O.  P.  Hay New  York  City. 

Edward  Hughes Stockton,  Cal. 

O.  P.  Jenkins —  Stanford  University,  Cal. 

D.  S.  Jordan Stanford  University,  Cal. 

J.  S.  Kingsley. .* . . . .  Tufts  College,  Mass. 

D.  T.  MacDougal Bronx  Park,  New  York  City. 

T.  C.  Mendenhall Worcester,  Mass. 

Alfred  Si)ringer Cincinnati,  Oliio. 

L.  M.  Underwood New  York  City. 

Robert  B.  Warder Washington,  D.  C. 

Ernest  Walker Clemson  College,  S.  C. 


"^Date  of  election. 
2— A.  OK  SciKNC«,  '03. 
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ACTIVE  MEMBERS, 


George  Abbott Indianapolis. 

Frederick  W.  Andrews  Bloomingtou. 

Gteorge  O.  Ashman Frankfort. 

Edward  Ayres Lafayette. 

Edward  Hagli  Bangs Indianapolis. 

Walter  D.  Baker Indianapolis. 

.Arthur  M.  Banta Franklin. 

J.  W.  Beede Bloomington. 

William  N.  Blanchard  Greencastle. 

Edwin  M.  Blake Lafayette. 

Lee  F.  Bennett Valparaiso. 

Cliarles  S.  Bond Richmond. 

Fred.  J.  Breeze Pittsburg. 

E.  M.  Bruce Weston,  Oregon. 

Herman  S.  Chamberlain Indianapolis. 

E.  J.  Cliansler Bicknell. 

Otto  O.  Clayton Geneva. 

Howard  W.  Clark  Chicago,  111. 

George  Clements Springfield,  111. 

Charles  Clickener Silverwood,  R.  D.  No.  1. 

U.  O.  Cox Mankato,  Minn. 

William  Clifford  Cox Columbus. 

J.  A.  Cragwall Crawfordsville. 

Albert  B.  Crow Charleston.  111. 

M.  E.  Crowell Franklin. 

Edward  Roscoe  Cumings Bloomington. 

Alida  M.  Cunningham Alexandria. 

Lorenzo  E.  Daniels Indianapolis. 

H.  J.  Davidson  .' Baltimore,  Md. 

Charles  C.  Deam .      Bluff  ton. 

Martha  Doan Westfield. 

J.  P.  Dolan Syracuse. 

Herman  B.  Dorner Lafayette. 

Hans  Duden Indianapolis. 

E.  G.  Eberhardt Indianapolis. 

Frank  R.  Eldred Indianapolis. 
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M.  N.  Elrod Columbus. 

Samuel  G.  Evans Evansville. 

Carlton  G.  Ferris Big  Rapids,  Mich. 

E.  M.  Fisher  Urmeyville. 

Wilbur  A.  Fisk Richmond. 

W.  B.  Fletcher Indianapolis. 

Austin  Funk New  Albany. 

John  D.  Gabel Montpelier. 

diaries  W.  Garrett Logansport. 

Robert  G.  Gillum     Terre  Haute. 

Vernon  Gould Rochester. 

Walter  L.  Halm Bascom. 

Victor  Hendricks Indianapolis. 

Mary  A.  Hickman Greencastle. 

John  E.  Higdon Indianapolis. 

Frank  R.  Higgins Terre  Haute. 

S.  Bella  Hilands Madison. 

John  J.  Hildebrandt Logansport. 

*J.  D.  Hoffman Lafayette. 

Allen  D.  Hole       Richmond. 

Lucius  M.  Hubbard South  Bend. 

John  N.  Hurty Indianapolis. 

C.  F.  Jackson Greencastle. 

Alex.  Johnson Ft.  Wayne. 

Edwin  S.  Johonnott,  Jr Terre  Haute. 

Ernest  E.  Jones Kokomo. 

Chancey  Juday Boulder,  Colo. 

O.  L.  Kelso Terre  Haute. 

Norton  A.  Kent .    Crawfordsville. 

Charles  T.  Knipp Bloomington. 

Henry  H.  Lane Lebanon. 

William  E.  Lawrence Richmond. 

V.  H.  Lockwood Indianapolis. 

William  A.  McBeth Terre  Haute. 

Robert  Wesley  McBride Indianapolis. 

Rousseau  McClellan Indianapolis. 

Richard  C.  McClaskey Terre  Haute. 

Lynn  B.  McMullen Indianapolis. 
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Edward  G.  Mahin West  Lafayette. 

James  E.  Manchester Vinceunes. 

Clark  Mick         .    .Indianapolis. 

W.  G.  Middleton Richmond. 

John  A.  Miller . .  .v. Bloomington. 

H.  T.  Montgomery South  Bend. 

Walter  P.  Morgan Terre  Haute. 

Fred  Mutchler Terre  Haute. 

Charles  E.  Newlin Irvington. 

Jolin  Newlin  West  Lafayette. 

John  F.Newsom Stanford  University,  Cal. 

R.W.Noble    Chicago,  111. 

D.  A.  Owen    Franklin. 

RoUo  J.  Peirce. Logansport. 

Ralph  B.  Polk Greenwood. 

James  A.  Price Ft.  Wayne. 

Frank  A.  Preston Indianapolis. 

A.  H.  Purdue Fayetteville,  Ark. 

Ryland  Ratliff Bloomington. 

Albert  B.  Reagan Rose  Bud  Agency,  S.  D. 

Allen  J.  Reynolds Peru. 

Giles  E.  Ripley Decorah,  Iowa. 

George  L.  Roberts Greensburg. 

D.  A.  Rothrock Bloomington. 

John  F.  Sclmaible Lafayette. 

E.  A.  Schultze Ft.  Wayne. 

Jolm  W.  Shepherd Terre  Haute. 

Claude  Siebenthal Indianapolis. 

J.  R.  Slouaker Madison,  Wis. 

C.  Piper  Smith •. . .  Alexandria. 

Retta  E.  Spears Elkhart. 

J.  M.  Stoddard. Indianapolis. 

Charles  F.  Stegmaier Greensburg. 

William  Stewart Burlington,  Vt. 

William  B.  Streeter Indianapolis. 

Frank  B.  Taylor Ft.  Wayne. 

J.  F.  Thompson Richmond. 

C.  H.  Underwood , Indianapolis. 
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A.  L.  Treadwell Oxford,  Ohio. 

Daniel  J.  Troyer Goshen. 

A.  B.  Ulrey Nortli  Manchester. 

W.  B.  Van  Gorder Worthington. 

Arthur  C.  Veatch Rockport. 

H.  S^  Voorhees Ft.  Wayne. 

J.  H.  Voris Huntington. 

Frank  B.  Wade Indianapolis. 

Daniel  T.  Weir Indianapolis. 

B.  C.  Waldemaier West  Lafayette. 

Jacob  Westlund Lafayette. 

Fred  C.  Whitcomb Delphi. 

William  M.  Whitten South  Bend. 

Neil  H.  Williams Indianapolis. 

William  Watson  Woollen Iudianai)olis. 

J.  F.  Woolsey Indianapolis. 

Lucy  Youse Indianapolis. 

Fellows 48 

Non-resident  members 20 

Active  members 127 

Total 195 
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LIST  OF  FOREIGN  CO RRESPOW  DENTS. 


AFRICA. 
Dr.   J.   Medley  Wood,   Natal   Botanical   Gardens,   Berea   Durban,   South 

Africa. 
South  African  Philosophical   Society,   Cape   Town,   South   Africa.    ' 


ASIA. 

China  Branch   Royal   Asiatic  Society,   SlianKhai.   China. 

Asiatic   Society   of  Bengal,   Calcutta,   India. 

Geological   Survey  of  India,   Calcutta,   India. 

Indian   Museum   of  India,   Calcutta.   India. 

India   Survey   Department  of  India,   Calcutta,    India. 


Deutsche   Gesellschaft,   fiir   Natur-    und    Volkerkunde   Ostasiens,    Tokio, 

Japan. 
Imperial  University,  Tokio,  Japan. 


Koninklijke   Naturkuudige    Vereeuiging  in    Nederlandsch-Indie,    Batavia, 
Java. 


Hon.    D.    D.    Baldwin,    Honolulu.    Hawaiian    Islands. 


KUROPE. 

V.  R.  Tschusizu  Schmidhoffen,  Villa  Tannenhof,  Halle  in  Salzburg, 
Austria. 

Herman  von   Vilas,  Innsbruck,  Austria. 

Ethnologische  Mittheilungen  aus  Ungarn,  Budapest,  Austro-Hungary. 

Mathcmatische  und  Naturwissenschaftliche  Berichte  aus  Ungarn,  Buda- 
pest, Austro-Hungary. 

K.   K.   Geologist^he   Reichsanstalt,   Vienna    (WIen),   Austro-Hungary. 

K.  U.  Naturwissenschaftliche  Gesellschaft.  Budapest,  Austro-Hungary. 

Naturwissenschaftlich-Medizinischer  Vereln  in  Innsbruck  (Tyrol),  Aus- 
tro-Hungary. 

Editors  "Termeszetrajzi  Fuzetk,"  Hungarian  National  Museum,  Buda- 
pest, Austro-Hungary. 

Dr.  Eugen  Dadai,   Adj.   am.  Nat.   Mus.,   Budapest,   Austro-Hungary. 
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Dr.  Julius  von  Madarnsz,  Budapest,  Austro-Hungary. 

K.   K.   Naturhistorisches  Hofmuseum,    Vienna   (Wien),   Austro-Hungary. 

Ornithological    Society  of   Vienna    (Wien),    Austro-Hungary. 

Zoologische-Botanische  Gesellscliaft  in  Wien  (Vienna),  Austro-Hungary. 

Dr.  J.   von   Csato,   Nagy  Enyed,   Austro-Hungary. 

Botanic  Garden,  K.  K.  Universitat,  Wien  (Vienna),  Austro-Hungary. 


Malacological  Society  of  Belgium,   Brussels,   Belgium. 

Royal  Academy  of  Science,   Letters  and  Fine  Arts,   Brussels,   Belgium. 

Royal  Linnean  Society,  Brussels,  Belgium. 

Society    Beige   de    Geologic,   de   Paleontologi^    et   Hydrologie,    Brussels, 

Belgium. 
Society  Royale  de  Botanique,  Brussels,  Belgium. 
Society   Geologique  de   Belgique,   Li^ge,   Belgium. 
Royal   Botanical   Gardens,   Brussels,   Belgium. 


Bristol  Naturalists*   Society,   Bristol,   England. 

Geological  Society  of  London,  London,  England. 

Dr.  E.  M.  Holmes,  British  Pharm.  Soc'y,  Bloomsbury  Sq.,  London,  W.  C, 

England. 
Jenner   Institute  of  Preventive  Medicine,   London,   England. 
The  Librarian,   Linnean  Society,   Burlington   House,   Piccadilly,   London 

W.,  England. 
Liverpool   Geological   Society,   Liverpool,   England. 
Manchester  Literary  and  Philosophical  Society,   Manchester,   England. 
"Nature,"    London,    England. 
Royal  Botanical  Society,   London,  England. 
Royal  Kew  Gardens,  London,  England. 
Royal   Geological   Society   of  Cornwall,   Penzance,   England. 
Royal    Microscopical   Society,   London,    England. 
Zoological   Society,   London,   England. 

Lieut.-Col.  John  Biddulph,  43  Charing  Cross,   London,    England. 
Dr.  G.  A.  Boulenger,  British  Mus.  (Nat.  Hist.),  London,  England. 
F.  DuCane  Godman,  10  Chandos  St.,  Cavendish   Sq.,   London,   England. 
Mr.  Howard  Saunders,  7  Radnor  Place,  Hyde  Park,  London  W.,  England. 
Phillip  L.  Sclater.  3  Hanover  Sq.,  London  W.,  England. 
Dr.  Richard  Bowlder  Sharpe,  British  Mus.  (Nat.  Hist.),  London,  England. 
Prof.  Alfred  Russell  Wallace,  Corfe  View,  Parkstone,  Dorset,  England. 
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Botanical  Society  of   France,   Paris,   France. 

Minist^rle  de  T Agriculture,   Paris,    France. 

Society  Entomologique  de  France,  Paris,  France. 

I-i'Institut  Grand  Ducal  de  Luxembourg,  Luxembourg,  Lux.,  France. 

Soc.  de  Horticulture  et  de  Botan.  de  Marseille,  Marseilles,  France. 

La  Soc.  Linneenne  de  Normandie,  Caen,  France. 

Society  Linneenne  de  Bordeaux,  Bordeaux,  France. 

Soc.    des   Naturelles,    etc.,    Nantes,    France. 

Zoological  Society  of  France,   Paris,   France. 

Baron   Louis  d'Hamonville,   Meurthe   et  Moselle,   France. 

Pasteur  Institute,   Lille,   France. 

Museum  d'Histoire  Naturelle,   Paris,  France. 


Bontanischer  Verein   der  Provinz  Brandenburg,   Berlin,   Germany. 

Deutsche  Geologische  Gesellscliaft,   Berlin,   Germany. 

Entomologischer  Verein  in  Berlin,  Berlin,  Germany. 

Journal  ftir  Ornitliologie,   Berlin,   Germany. 

Prof.  Dr.  Jean  Cabanis.  Alte  .Jacob  Strasse,  103  A..  Berlin,  Germany. 

Augsburger  Naturhistorischer  Verein,  Augsburg,  Germany. 

Count   Hans  von   Berlspen,   Miinden,   Germany. 

Braunschweiger  Verein  fiir  Naturwissenschaft,  Braunschweig,  Germany. 

Bremer   Naturwissenschaftlicher    Verein,    Bremen,    (Jermany. 

Ornithologischer  Verein  Miinchen,  Thierschstrasse,  ^MK,  Miincheu,  Ger- 
many. 

Royal   Botanical   Gardens,    Berlin   W..   Germany. 

Kaiserliche  Leopoldische-Carolinische  Deutsche  Akademie  der  Naturfor- 
scher,   Halle  a   Saale.   Wilhenistrasse  37,   Germany. 

Koniglich-Siiohsische  Gesellschaft  der  Wissenschaften,  Mathematisch- 
Physische   Classe,   Leipzig,   Saxony.   Germany. 

Naturhistorische  Gesellschaft  zu  Hanover,   Hanover,  Prussia,  Germany. 

Naturwissenschaftliclier   Verein    in   Hamljurg,   Hamburg,    Germany. 

Verein   fiir  Erdkunde,    Leipzig,   Germany. 

Verein   fiir   Naturkunde.    Wiesbaden,    Prussia. 

Belfast  Natural  History  and  Philosophical  Societj%  Belfast,  Ireland. 

Royal  Dublin  Society,  Dublin. 

Royal  Botanic  Gardens,   Glasnevin,   County   Dublin,   Ireland. 
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Societa  Entomologica  Italiana.   Florence,   Italy. 

Prof.  n.  H.  Glglioli.  Museum  Vertebrate  Zoology,  Florence,  Italy. 

Dr.  Alberto  Perngia,  Museo  Civico  di  Storia  Naturale,  Genoa,  Italy. 

Societa   Italiana  de   Scienze  Natural!,   Milan,   Italy. 

Societa  Africana  d'ltalia,  Naples,   Italy. 

Deir   Academia   Pontifico  de  Nuovi   Lincei,   Rome,   Italy. 

Minister  of  Agriculture,   Industry  and  Commerce,   Rome,   Italy. 

Rassegna  della  Scienze  Geologiche  in  Italia,  Rome,  Italy. 

R.   Comltato  Geologico  d'ltalia,   Rome,   Italy. 

R.   Comitato  Geologico  d'ltalia,   Rome,  Italy. 

Prof.  Count  Tomasso  Salvadori.  Zoolog.  Museum,  Turin,  Italy. 


Royal   Norwegian   Society  of  Sciences,   Throndhjem,  Norway. 
Dr.  Robert  CoUett,  Kongl.  Frederlks  Univ.  Christiana,  Norway. 


Academia  Real  des   Sciencias  de  Lisboa  (Lisbon),  Portugal. 

Comit(^  Geologique  de  Russie.   St.  Petersburg,   Russia. 

Imperial  Academy  of  Sciences,   St..  Petersburg,   Russia. 

Imperial  Society  of  Naturalists,   Moscow,   Russia. 

Jardin  Imperial  de  Botanique,  St.   Petersburg,  Russia. 

The  Botanical  Society  of  Edinburgh,  Edinburgh,  Scotland. 

John  J.  Dalgleish,  Brankston  Grange,  Bogside  Sta.,  Sterling,  Scotland. 

E2dinburgh  Geological  Society,  Edinburgh,  Scotland. 

Geological  Society  of  Glasgow,  Scotland. 

John  A.  Harvie-Brown,  Duniplace  House,  Larbert,  Stirlingshire,  Scotland. 

Natural  History  Society,  Glasgow,  Scotland. 

Philosophical  Society  of  Glasgow,   Glasgow,   Scotland. 

Royal  Society  of  Edinburgh,  Edinburgh,  Scotland. 

Royal  Physical  Society,  Edinburgh,  Scotland. 

Royal   Botanic  Garden,   Edinburgh,    Scotland. 


Barcelona  Academia  de  Ciencias  y  Artes,  Barcelona,  Spain. 
Royal  Academy  of  Sciences,  Madrid,  Spain. 


Institut  Royal  Geologique  de  Sufede,  Stockholm,  Sweden. 
Society  Entomologique  a  Stockholm,  Stockholm,  Sweden. 
Royal   Swedish  Academy  of  Science,   Stockholm,  Sweden. 
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Naturforschende  Gesellschaft,   Basel,   Switzerland. 
Naturforschende  Gesellschaft  in  Berne,   Berne,   Switzerland. 
La  Society  Bontanique  Suisse,  Geneva,  Switzerland. 
Society  Helvetique  de  Sciences  Natnrelles,  Geneva,  Switzerland. 
Society  de  Physique  et  d'Historie  Naturelle  de  Geneva,  Geneva,  Switzer- 
land. 
Concilium  Bibliographicum,  Zlirich-Oberstrasse,   Switzerland. 
Naturforschende   Gesellschaft,   Ztirich,   Switzerland. 
Schweizerische  Botanische  Gesellschaft,  Zurich,  Switzerland. 
Prof.  Herbert  H.  Field.  Zttrich,  Switzerland. 


AUSTRALIA. 

Linnean  Society  of  New  South  Wales,   Sidney,   New  South  Wales. 

Royal  Society  of  New  South  Wales,  Sidney,  New  South  Wales. 

Prof.  Liveridge,  F.  R.  S.,  Sidney.  New  South  Wales. 

Hon.  Minister  of  Mines,  Sidney,  New  South  Wales. 

Mr.  E.  P.  Ramsey,  Sidney,  New  South  Wales. 

Royal  Society  of  Queensland,  Brisbane,   Queensland. 

Royal   Society   of   South   Australia,   Adelaide,    South   Australia. 

Victoria   Pub.   Library,   Museum  and  Nat.  Gallery,  Melbourne,   Victoria. 

Prof.    W.    L.   Buller,    Wellington,   New   Zealand. 


NORTH  AMERICA. 

Natural  Hist.   Society  of  British  Columbia,  Victoria,   British  Columbia. 

Canadian  Record  of  Science,  Montreal,  Canada. 
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LIST  OF  PAPERS  TO  BE  READ. 


ADDRESS  BY  THE  RETIRING  PRESIDENT, 

WILLIS  S.  BLATOHLEY, 

At  8  o'clock  Monday  evening,  at  Shortridge  High  School. 
Subject:  **  The  Indiana  of  Natare ;  Its  Evolution." 

The  following  papers  will  be  read  in  the  order  in  which  they  appear  on  the  program» 
except  that  certain  papers  will  be  presented  "part  pamm  "  in  sectional  meetings.  When  a 
paper  is  called  and  the  reader  is  not  present,  it  will  be  dropped  to  the  end  of  the  list,  unless 
by  mutual  agreement  an  exchange  can  be  made  with  another  whose  time  is  approximately 
the  same.  Where  no  time  was  sent  with  the  papers,  they  have  been  uniformly  assigned  ten 
minutes.    Opportunity  will  be  given  after  the  reading  of  each  paper  for  a  brief  discussion. 

N.  B.—By  the  order  of  the  Academy »  no  paper  can  be  read  until  an  abstract  of  it§  eontentt  or 
the  written  paper  haa  been  placed  in  the  hands  of  the  Seerttary, 

GENERAL. 

1.  **Colds"  and  Cold,  10m Robert  Hessler 

2.  A  rrehistoric  Fortification  near  Madison,  Indiana,  5m 

Glenn  Culbertson 

3.  The  Apache  Stick  Game,  10m Albert  B.  Reagan 

4.  Some  Paintings  from  one  of  the  Estufas  in  the  Indian  Village 

of  Jemez,  New  Mexico,  10m Albert  B.  Reagan 

♦5.    Notes  on  the  Caves  of  Cuba J.   W.    Beede 

G.    What  Bacteriology  has  done  for  Sanitary  Science,  10m 

Severance  Burrage 

7.  Conditions  affecting  the  distribution  of  Birds  In  Indiana,  20m. 

Amos  W.   Butler 

PHYSICS,  CHEMISTRY  AND  GEOLOGY. 

8.  A  new  problem  In  Hydrodynamics  with  Extraneous  Forces  Act- 

lug,  10m E.  L.  Hancock 

y.    On  the  use  of  Nickel  in  the  core  of  the  Marconi  Magnet  Director, 

10m Arthur  L».  Foley 

♦10.    Effect  of  Ultraviolet  Light  on  the  action  of  the  Coherer,  10m. 

Arthur  L.    Foley 

♦11.    The  Life  of   Radium,  5m Arthur  L.    Foley 

12.  The  Edison  effect  in  a  "Hylo"  Lamp,   10m Arthur  L.    Foley 

13.  On  the  use  of  MnO;,  In  the  generation  of  O  from  KCIO,,  5m. 

R.   R.   Ramsey,   Arthur  L.   Foley 

♦14.    A  Method  of  Determining  the  Absolute  Dilation  of  Mercury,  5m., 

Arthur  L.  Foley. 


'^'Paper  not  presented. 
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15.  Geology  of  the  Fort  Apache  Region,  Arizona,  (by  title) 

Albert  B.  Reagan 

16.  Geology  of  Monroe  County,  Indiana,  North  of  the  Latitude  of 

Bloomington   Albert  B.  Reagan 

17.  What  is  the  Age  of  the  Aubery  Limestone  of  the  Rocky  Moun- 

tains?   Albert  B.  Reagan 

♦18.    Some  Fossils  from  the  Lower  Aubery  and  Upper  Red  Wall  in  the 

Vicinity  of  Fort  Apache,  Arizona Albert  B.  Reagan 

19.  The  Fossils  of  the  Red  Wall  Compared  with  Those  of  the  Kansas 

Coal  Measures,  10m Albert  B.  Reagan 

20.  Double  Salts  In  Solution,  10m P.  N.  Evans 

21.  Ionic  Friction,  10m P.  N.  E^'ans 

22.  A  Topographic  Result  of  the  Alluvial  Cone,  10m A.  II.  Purdue 

23.  A  Note  on  the  Radio-Activity  of  Strontium-Salicylate,  10m 

J.  F.  Woolsey 

24.  Progress  in  Locomotive  Testing,  10m W.  F.  M.  Goss 

BOTANY  AND  ZOOLOGY. 

25.  A  Note  on  the  Breeding  Habits  of  the  Common  or  White  Sucker, 

3m Glenn   Culbertson 

26.  Additions  to  the  Flora  of  Indiana,  8m H.  B.  Dorner 

27.  Additions  to  the  List  of  Gall-Producing  Insects  Common  to  Indi- 

ana, 5m Mel.  T.  Cook 

28.  Botanical  Notes,  10m  M.  N.  Elrod 

29.  Bird  Notes  from  the  Indiana  State  Forestry  Reservation 

Chas.   Piper  Smith 

30.    Notes  Upon  Some  Little  Known  Members  of  the  Indiana  Flora, 

10m Chas.  Piper  Smith 

31.  The  Development  of  the  Spermatozoid  of  Chara,  10m.  .1).  M.  Mottier 

32.  Further  Studies  on  Anomalous  Dicotyledonous  Plants,  10m 

D.  M.  Mottier 

33.  A  Crow  Roost  near  Richmond,  Indiana.  5ni 

D.  W.  Dennis  and  W.  E.  Ljuvronce 

34.  A  New  Adjustable  Stand  for  Physiological  Apparatus  and  Modi- 

lications  In  other  Physiological  Devices,  10m 

J.  F.  Woolsey  and  John  S.  Wright 

35.  An  Abnormality  in  the  Nut  of  Ilicoria  ovata.  5m John  S.  Wright 


*Paper  not  preeented. 
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•36.  Contribution  to  the  Flora  of  Indiana,  No.  VIII,  10m.  .Stanley  Coulter 

♦37.  On  the  Germination  of  Certain  Native  Weeds,  10m.  .Stanley  Coulter 

38.  Revised  list  of  Indiana  Plant  Rusts,  10m J.  C.  Arthur 

♦39.  Cuban  Notes.  10m C.  H.  Eigenmann 

40.  Ecological  Notes  on  the  Mussels  Winona  Lake,  10m..  .T.  J.  Headlee 

41.  Ecological  Notes  on  the  Birds  occurring  within  a  radius  of  5 

miles  of  the  Indiana  University  Campus  (with  photographs 

by  G.  C.  Llttell),  10m Waldo  L.  McAtee 

♦42.    List  of  Mammals,  Reptiles  and  Batrachians  of  Monroe  County, 

Indiana,  10m Waldo  L.  McAtee 

43.  Birds  Nests  of  an  Old  Apple  Orchard  near  Indiana  University 

Campus,  10m Gertrude  Hitze 

44.  Nerve  end  organ  In  the  Pancreas,  5m E.  O.  Little 

45.  Discoidal  Pith  in  our  Woody  Plants,  5m F.  W.  Foxworthy 

46.  New  Science  Laboratory,  Moores  Hill  College,  5m A.  J.  Bigney 

47.  The  Sun  or  Gunelpiya  Medicine  Disli Albert  B.  Reagan 


THE  NINETEENTH  ANNUAL  MEETING  OF  THE 
INDIANA  ACADEMY  OF  SCIENCE. 


The  nineteenth  annual  meeting  of  the  Indiana  Academy  of  Science 
was  held  in  Indianapolis,  Monday  and  Tuesday,  December  28  and  29, 
1903. 

Monday  10:45  a.  m.,  the  Executive  Committee  met  in  session  at  hotel 
headquarters. 

At  2  o'clock  p.  m.  President  Willis  S.  Blatchley  called  the  Academy  to 
order  in  general  session  in  the  room  of  the  State  Board  of  Agriculture, 
State  House.  The  transaction  of  routine  and  miscellaneous  business 
occupied  the  first  part  of  the  session.  Following  this,  papers  of  general 
Interest  were  read  and  discussed.  After  the  disposition  of  these,  special 
technical  subjects  occupied  the  time  until  adjournment  at  5  p.  m 

The  address  of  the  retiring  President,  Willis  S.  Blatchley,  was  de- 
livered in  the  auditorium  of  the  Shortridge  High  School  at  8  p.  m.,  before 
the  members  of  the  Academy  and  a  number  of  invited  guests,  subject— 
"The  Indiana  of  Nature;  its  Evolution." 


*Paper  not  presented. 
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Tuesday  29,  9  a.  m.,  the  Academy  met  in  general  session  before  which 
the  remaining  papers  of  the  program  were  read  and  discussed.  Follow- 
ing the  disposition  of  the  papers  unfinished  business  was  considered. 

Adjournment. 


THE  FIELD  MEETING  OF  1903. 


The  field  meeting  o(  1903  was  held  in  Madison  and  Hanover,  Thurs- 
day and  Friday,  May  21  and  22.  Thursday  evening  a  well  attended  public 
session  was  held  In  the  auditorium  of  the  Madison  High  School;  the  pro- 
gram consisted  of  musical  numbers  and  addresses.  President  W.  S. 
Blatchley  spolie  on  the  mineral  fuels  of  the  State  and  Dr.  Stanley  Ck)ulter 
on  forestry  work  in  Indiana.  After  the  adjournment  of  the  public  session 
a  short  business  meeting  was  held  in  the  Madison  Hotel. 

At  8:30  a.  m.,  Friday  the  22d,  the  members  left  hotel  headquarters  for 
the  field,  proceeding  by  carriages  over  the  Hanover  road  to  the  mouth  of 
the  gorge  which  leads  to  Clifty  Falls.  The  remainder  of  the  trip  to  the 
Falls  was  made  on  foot  over  territory  of  great  Interest  to  naturalists, 
especially  to  geologists  and  botanists.  Clifty  Falls  was  reached  about 
noon.  Luncheon  was  served  here,  after  which  a  cross-country  drive  was 
made  to  Hanover  College.  The  remainder  of  the  afternoon  was  spent  in 
viewing  the  college  buildings  and  equipment,  and  in  enjoying  the  magnifi- 
cent scenery  of  the  vicinity.  At  6  o'clock  dinner  the  visiting  members  of 
the  Academy  were  guests  in  the  homes  of  the  members  of  the  Hanover 
College  faculty. 

At  8  o'clock  a  public  meting  was  held  in  the  college  chapel,  addresses 
were  made  by  Drs.  Stanley  Coulter,  J.  C.  Arthur,  M.  T.  Cook,  N.  A.  Kent 
and  A.  F.  Foerste.  After  this  session  an  enjoyable  reception  was  tendered 
the  Academy  at  the  home  of  President  Fisher.  The  return  to  Madison 
was  made  that  night,  after  which  a  very  brief  business  meeting  was  held 
in  the  hotel  headquarters.  Adjournment,  12  o'clock,  midnight,  Friday, 
May  22. 

The  spring  meeting  of  1903  will  be  remembered  as  one  of  the  most 
successful  and  enjoyable  In  the  history  of  the  Academy.  The  weather 
was  delightful  and  the  locality  interesting  from  every  standpoint.  The 
Academy  gratefully  acknowledges  its  obligations  to  the  Madison  Commer- 
cial Club  and  to  the  members  of  the  Hanover  College  faculty,  especially  to 
Professor  Culbertson,  for  their  generosity  and  thoughtful  courtesies 
which  anticipated  every  want  of  the  excursionists. 
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TRESIDP^NT'S  ADDRESS. 
The  Indiana  of  Nature;  Its  Evolution. 

By  W.  S.  Blatchley. 

Afar  out  in  the  limitless  realms  of  space  a  planet  moves— propelled 
on^ward  by  an  unseen,  uncontrollable  force  around  its  parent  orb,  a  sun. 
For  millions,  perhaps  billions,  of  years,  as  man  counts  time,  that  planet 
has  moved  in  the  same  pathway,  meanwhile  undergoing  most  wonderful 
changes  in  bulk  and  form.  At  first  a  vast,  irregular  mass  of  burning, 
gaseous  matter,  thrown  off  from  that  sun  about  which  it  still  revolves, 
the  planet  gradually  cooled,  condensed,  and  assumed  a  spheroidal  form. 
Its  gaseous  elements  rearranged  themselves  to  form  new  compounds,  at 
first  liquid,  then  solid,  until  in  time  it  came  to  be  a  solid  globe,  or  at  least 
one  with  a  solid  but  uneven  crust.  The  processes  of  cooling  and  contrac- 
doii  still  continued.  The  ocean  of  vapor  which  formed  a  large  portion  of 
the  atmosphere  about  the  planet  condensed  and  fell  and  formed  an  ocean 
of  water  which  filled  the  depressions  in  its  crust.  Above  the  rim  of  this 
ocean  there  showed  in  places  large  areas  of  land— bare  igneous  rock,  abso- 
lutely devoid  of  life— as,  for  millions  of  years,  the  temperature  of  both 
rock  and  ocean  remained  too  high  for  living  things. 

When  the  mean  temperature  of  its  oceanic  waters  by  continued  and 
oft  repeated  evaporation,  cooling  and  condensation,  was  reduced  to  about 
150*  (degrees)  F.,  there  occurred  the  grandest  event  in  the  history  of  that 
planet.  In  some  unknown,  ntiknotcable  manner.  Life  came  to  he.  Within  the 
waters  of  its  ocean  there  was  brought  about  a  combination  of  matter— a 
living  thing— which  could  take  from  the  water  and  from  the  air  above 
certain  elements,  and  by  their  aid  increase  in  size  and  reproduce  its  kind. 
The  first  lowly  parasites  upon  the  face  or  surface  of  the  planet  were  thus 
aquatic  plants— a Ig.f,  fungi  and  kindred  forms.  In  the  course  of  ages 
there  evolved  from  them  other  and  higher  plants  which  could  live  on 
land;  for  the  decay  and  erosion  of  the  igneous  rocks,  added  to  the  remains 
of  the  aquatic  plants  thrown  upon  the  beaches  of  the  ocean,  produced  a 
■oil  from  which  the  higher  land  plants  could  derive  a  part  of  their  nour- 
ishment. As  the  centuries  and  the  ceons  rolled  by,  the  plants— true  para- 
sites  that   they   were— found   their   way   to  every  part  of   the  planet's 

S— A.  OF  SCIKNCK,  '03. 
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surface.  Onto  the  tops  of  the  loftiest  mountains,  into  the  abysses  of  the 
deepest  oceans,  they  made  their  way;  their  province  being  the  conversion 
of  inorganic  matter— earth,  air,  water— into  a  form  of  food  suitable  to  the 
needs  of  a  higher  type  of  parasite  which  meanwhile  was  coming  into 
existence  upon  the  planet's  surface.  For,  as  the  temperature  of  the 
ocean  gradually  decreased,  the  Kra  of  Animal  Life  was  ushered  in. 

The  first  animals  on  the  planet  were  also  lowly  aquatic  forms— 
scarcely  differing  from  the  first  plants,  but  possessing  a  freedom  of  mo- 
tion which  enabled  them  to  procure  a  better  supply  of  air  and  water. 
Then,  evolving  into  higher  and  more  varied  forms  as  they  became  adapted 
to  new  environments,  they  spread  far  and  wide  through  ocean's  depths 
and  over  plain  and  mountain,  until  the  whole  surface  of  the  planet  was 
peopled,  too,  by  them.  But,  ever  and  always,  from  the  time  the  first  ani- 
mal came  to  be  upon  that  phniet,  until  the  last  one  finally  disappears 
into  the  darkness  of  everlasting  night,  the  yroicth  of  animal  life  will  de- 
pend upon  living  food  prepared  by  the  plant— the  motion  of  animal  life 
upon  energy  stored  within  the  cells  of  the  plant. 

That  sun,  which  in  the  beginning  first  cast  off  the  matter  of  which 
the  planet  is  formed,  still  controls  it— still  rules  over  it  and  its  destinies 
with  an  iron  will.  Both  plant  and  animal  parasite  must  forever  bow 
before  its  power.  Of  the  vast  floods  of  energy  which  stream  forth  from 
that  8un*s  disk,  in  the  form  of  heat  and  light,  an  insignificant  fraction 
falls  upon  the  surface  of  its  satellite.  Of  the  minute  portion  that  the 
planet  thus  arrests,  an  equally  insignificant  part  is  caught  up  by  its  plants 
and  used  directly  in  their  growth.  Yet  the  entire  productive  force  of  the 
living  portion  of  that  planet  turns  on  this  insignificant  fraction  of  an 
insignificant  fraction. 

The  vegetable  cell  is  thus  a  storer  of  power— a  reservoir  of  force.  It 
mediates  between  the  sun— the  sole  fountain  of  energy— and  the  animal 
life  on  the  planet.  The  animal  can  not  use  an  iota  of  power  that  some 
time,  either  directly  or  indirectly,  has  not  been  stored  in  the  plant  cell. 
Thus,  of  the  two  great  groups  of  parasites  upon  the  surface  of  the  planet, 
the  plant  must,  perforce,  have  preceded  the  animal. 

For  thousands  of  centuries  each  type  of  animal  and  plant  parasite 
upon  that  planet  was  content  if  it  could  secure  food  enough  to  reach  ma- 
turity and  then  a  mate  to  reproduce  its  kind.  All  the  energies  put  forth 
—all  the  variations  in  organ  and  form— all  the  adaptations  to  modified 
environment— were  but  means  toward  the  better  accomplishment  of  these 
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two  ends.  Sometimes  n  type  would  reach  a  culmiuatiou  or  highest  point, 
beyond  which  it  could  not  advance.  Then  a  degeneration  would  occur 
along  side  lines,  or,  in  many  instances,  even  total  extinction  of  the  race  or 
gi-oup.  Finally,  after  the  planet  was  hoary  with  age,  a  race  of  animal 
parasites  evolved  from  the  lower  forms,  whose  variations  were  ever  con- 
centrated toward  the  head  or  cephalic  region.  During  untold  ages  their 
brains  slowly  but  surely  increased  in  size  until,  In  time,  they  became 
possessed  of  the  power  of  reason  and  of  abstract  thought.  In  that  age 
the  **prince  of  parasites"  was  born.  From  then  on  he  began  to  rule  not 
only  the  other  animal  and  plant  parasites  about  him,  but  to  discover  and 
control  tlie  powerful  forces  of  nature,  heretofore  wholly  latent.  As  he 
grew  in  brain  power,  he  grew  in  greed,  in  egoism.  He  came  to  think  that 
the  planet,  on  which  he  was  but  a  parasite,  was  created  for  him  alone; 
that  all  other  plants  and  animals  were  put  there  for  his  especial  benefit, 
though  many  of  them  out-dated  him  by  millions  of  years.  He  began  to 
modify  the  surface  of  the  planet  in  all  ways  possible— to  change,  as  it 
were,  its  every  aspect  to  conform  to  his  ideas.  He  imagined,  vain  creat- 
ure that  he  was,  that  he  could  Improve  upon  the  works  of  Nature.  In 
time  he  divided  up  the  entire  land  surface  of  the  planet  by  using  some- 
times imaginary  lines  and  again  natural  boundaries.  Acres  and  sections, 
townships  and  counties,  states  and  republics,  kingdoms  and  empires  were 
the  terms  he  used  to  denote  his  subdivisions,  and  over  all  lands,  and  even 
seas,  he  proclaimed  himself  chief  ruler.  For  that  planet  is  the  earth. 
That  "prince  of  parasites"  is  Man. 

To  36,350  square  miles  of  the  earth's  surface,  lying  between  the  imag- 
inary lines  37**  41'  and  41°  46'  north  latitude,  and  between  84°  44'  and 
88°  C'  west  longitude,  man,  in  time,  gave  the  name  "Indiana."  How 
came  this  area  to  be  where  it  is?  Of  what  kind  of  matter  is  its  surface 
composed?  What  was  its  condition  at  the  time  of  the  advent  of  the  wliite 
race?  These  are  questions  which  should  be  of  interest  to  every  resident 
of  the  Hoosier  State. 

The  oldest  known  rocks  on  the  American  continent  are  those  of 
Archjean  Time  laid  down  during  the  Azoic  or  lifeless  a?on  of  the  earth. 
They  are  known  as  the  Laurentian  System  of  Rocks  and  consist  mainly 
of  coarse  granites,  thick-bedded  gneisses  and  syenites,  serpentines,  schists 
and  t)eds  of  modified  sandstones,  limestones  and  clays.  They  were 
formed  from  the  debris  of  other  rocks  still  older  than  themselves;  these  in 
their  turn  having  been  derived  ages  ago  from  those  original  igneous  or 
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primary  rocks  whose  molten  sands  rose  first  above  tlie  boiling  floods  and 
cooled  and  crusted  into  a  cliaotic  continent.  For  Arclia»an  xime  com- 
prised those  millions  of  years  which  elapsed  while  the  crust  of  the  earth 
was  cooling  down  to  a  point  where  life  was  possible. 

The  Laurentlan  rocks  are  thus  devoid  of  fossils  or  contain  only  the 
remains  of  the  simplest  aquatic  forms.  In  North  America  they  com- 
prise the  surface  of  a  vast,  V-shaped  area  of  2,000,000  or  more  square 
miles  which  lies,  tilled  with  wild  lakes,  pine  clad,  rugged,  almost  impass- 
able, spread  in  savage  sleep  from  Labrador  to  the  Arctic  Ocean.  This  area 
embodies  the  general  form  of  the  North  American  continent  and  was  the 
nucleus  of  all  the  land  which  was  afterward  added  to  it.  From  these  old 
Laurentlan  rocks  came  the  debris  and  sediment  which  was  laid  down  in 
the  bed  of  a  shallow  ocean  to  form  the  first  rocks  comprising  the  surface 
of  what  is  now  "Indiana." 

At  the  close  of  the  Azoic  or  Lifeless  jeon,  during  which  the  Laurentlan 
rocks  were  formed,  the  Paleozoic  or  '^Kon  of  Ancient  Life"  was  ushered 
in.  At  its  beginning  the  entire  area  of  what  is  now  known  as  Indiana 
was  covered  by  a  broad  ocean  which  stretched  far  away  to  the  southwest, 
while  to  the  north  and  northeast  it  extended  beyond  the  present  sites  of 
the  Great  I>akes.  This  ocean  is  known  to  geologists  as  the  "Interior 
Paleozoic  Sea."  Into  it  was  carried  the  sediment  derived  from  the  erosion 
and  destruction  of  the  old  Laurentlan  rocks  by  water  and  air,  which 
agencies  then,  as  now,  were  ever  at  work.  The  Potsdam  sandstone  of  the 
Cambrian  era,  which  probably  underlies  the  Trenton  limestone  of  the 
Lower  Silurian  beneath  the  greater  portion,  if  not  all,  of  Indiana,  was 
one  of  the  first  strata  to  be  laid  down  in  this  sea.  But  as  none  of  the 
surface  of  Indiana  is  represented  by  the  Potsdam  stone,  it  will  be  passed 
with  this  mere  mention. 

Following  the  Cambrian  came  the  second  grand  sub-division  of  Paleo- 
zoic Time,  the  so-called  Lower  Silurian  or  Ordovlcian  Age.  At  its 
beginning  the  sea  covering  Indiana  and  the  area  to  the  north  and  east 
was  of  course  more  shallow,  as  1,000  feet  or  more  of  Potsdam  sandstone 
had  been  deposited  on  Its  floor.  The  first  great  stratum  of  Ordovlcian 
rock  to  be  laid  down  in  this  sea  which  is  of  interest  to  us  was  the 
Trenton  limestone,  which,  during  the  past  two  decades,  has  become  so 
noted  in  Indiana  as  the  source  of  natural  gas  and  crude  petroleum. 

It  is  a  well  known  geological  fact  that  most,  if  not  all,  limestones  owe 
their  origin  to  the  presence  of  minute  organisms  in  the  water  in  which 
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the  limestone  was  formed.  The  animals  from  whose  remains  the  Trenton 
limestone  was,  for  the  most  part,  derived,  were  probably  very  low  forms 
—the  polyps  and  bryozoans  of  the  ancient  Silurian  seas.  In  untold  num- 
bers they  existed,  and  the  carbonate  of  lime,  which  makes  up  80  per 
cent,  of  the  unmodified  rrenton  rock,  is  largely  the  remains  of  their 
secretions  and  incrustations.  Associated  with  these  lower  forms  were 
myriads  of  higher  ones— crinoids,  brachiopods,  trilobites,  gastropods  and 
even  fishes.  The  presence  of  such  swarms  of  animal  life  made  necessary 
the  existence  of  an  abundance  of  plants;  since  the  plant  must  ever  pre- 
cede the  animal  and  gather  for  the  latter  the  energy,  and  form  for  it  the 
food— the  living  protoplasm— necessary  to  its  existence.  These  plants 
were  mostly  marine  algae  or  seaweeds  and  fucoids,  though  doubtless 
many  other  forms  existed  of  which  no  remains  have  been  presers'ed  in 
the  rocks  of  that  age. 

The  Trenton  limestones  were  evidently  formed  in  rather  clear  waters, 
at  moderate  depths.  Near  the  bottoms  of  these  shallow  seas  great  beds  of 
calcareous  sediment  were  gradually  collected,  and  were  swept  to  and  fro 
by  the  tides  and  currents.  Rivers  from  the  older  Cambrian  rocks 
brought  down  their  eroded  particles  and  added  to  the  thickness  of  the 
ocean  floor.  Within  these  beds  of  sediment  both  plants  and  animals 
found  a  grave— their  bodies  in  vast  numbers  being  buried  beneath  the 
slowly  accumulating  deposits  of  centuries.  Once  buried  in  such  deposits, 
they  did  not  decay,  as  do  animals  on  land,  because  by  the  waters  above 
and  the  calcareous  ooze  around  them,  they  were  shut  off  from  free  oxy- 
gen, which  is  the  chief  agent  in  decay.  Gradually  this  ooze  or  fine  sedi- 
ment was,  by  the  agency  of  the  sea  water,  cemented  and  consolidated  into 
limestone.  In  this  manner  that  great  layer  of  Trenton  rock  which  under- 
lies at  variable  depths  the  whole  of  Indiana,  was  formed.  From  it  has 
l)een  derived,  directly  or  indirectly,  more  wealth  than  from  any  other 
one  formation,  either  underlying  or  forming  a  portion  of  the  surface  of 
the  State. 

In  time  the  waters  of  the  ocean  containing  this  vast  stratum  of 
Trenton  limestone,  with  its  enclosed  accumulations  of  undecayed  plants 
and  animals,  became  turbid,  and  instead  of  calcareous  sediment,  depos- 
ited mud  and  clayey  sediment  in  thick  beds  on  top  of  the  limestone  strata. 
These  deposits  of  mud  and  silt  were  afterward,  by  later  deposits,  com- 
pressed into  the  fine-grained,  Impervious  Utica  shale,  100  to  300  feet  in 
thickness,  which  thus  effectually  sealed  the  Trenton  limestones  and  so 
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retained  within  them  the  oil  and  gas  derived  from  their  enclosed  organic 
remains.  This  oil,  and  its  more  volatile  portion,  the  natural  gas,  was  not 
formed  in  a  short  time,  but  is  the  result  of  a  slow  decomposition  or  de- 
structive distillation,  carried  on  through  thousands  of  centuries.  Ac- 
cumulating in  vast  reservoirs —the  more  porous  portions  of  the  Trenton 
limestone  or  mother  rock— it  there  remained  until  man  came  with  his 
iron  drill  and  furnislied  a  vent  through  which  it  could  rise.  Ihen  by 
combustion  he  caused  it  to  yield  up  the  stored  energy,  conserved  since 
the  sun's  rays  fell  on  the  plants  of  the  old  Silurian  seas. 

After  the  Utica  shale  had  been  laid  down  as  a  thick,  impervious  cover 
above  the  Trenton  limestone,  there  followed  the  Hudson  River  epoch 
during  which  200  to  000  feet  of  alternating  beds  of  shale  and  limestone 
were  deposited  in  the  old  sea  bottom  where  now  is  Indiana.  These  form 
the  uppermost  division  of  the  Lower  Silurian  age.  During  the  myriads 
of  years  necessary  to  their  deposition  marine  forms  were  excessively 
abundant  and  the  advancement  in  the  scale  of  animal  life  was  corre- 
spondingly great.  All  the  principal  groups  of  marine  invertebrates  which 
came  into  existence  during  the  Trenton  epoch  were  represented,  but  the 
species  were  widely  different.  In  addition  to  life  in  the  sea,  there  came 
also  to  be  life  on  land.  Acrogenous  plants— forerunners  of  the  ferns  and 
mosses— harbingers  of  the  vast  forests  of  future  centuries— came  Into 
being  along  the  moist  waterways  of  the  growing  continent,  while  insects, 
the  first  winged  creatures,  began  to  traverse  the  air. 

As  yet  no  part  of  Indiana  was  above  old  ocean's  level,  but  at  the  close 
of  the  Ordovician,  after  the  Hudson  River  limestones  and  shales  had 
been  laid  down,  a  great  upheaval,  caused  by  some  subterranean  force, 
brought  above  the  sea  a  large  island  of  Ordovician  rock  which  ever  since 
has  been  di-y  land.  This  upheaval  was  greatest  over  the  point  where 
Cincinnati,  Ohio,  is  now  located,  and  the  "Cincinnati  Uplift"  is  the  name 
given  by  geologists  to  the  island  and  the  broad  belt  of  shallowly  sub- 
merged land  which  extended  from  its  northern  shore  in  a  northwesterly 
direction,  diagonally  across  the  area  of  the  future  Indiana.  The  main 
portion  of  that  island  comprised  the  southwestern  corner  of  what  is  now 
Ohio  and  a  part  of  northeastern  Kentucky.  It  also  Included  a  small  part 
of  what  is  now  Indiana  and  formed  the  first  and  oldest  portion  of  the 
surface  of  our  State.  The  area  whose  surface  rocks  belong  to  this 
Hudson  River  formation  comprises  part  or  all  of  Wayne,  Union,  Fayette, 
Franklin,    Dearborn,    Ripley,    Ohio,    Switzerland   and   Jefferson   counties. 
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Over  this  area  the  exposed  rocks  are  composed  of  a  series  of  bluish,  thin- 
bedded  limestones  intercalated  with  bluish-green  limey  shales,  while  at 
the  top  are  massive  sandy  limestone  beds  of  a  brownish  color  The  shales 
are  soft,  easily  weathered  and  very  fossiliferous,  while  the  bluish  lime- 
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Stones  are  in  places  largely  composed  of  fossils.  As  a  part  of  an  island, 
therefore,  upheaved  from  the  Ordovician  seas,  was  the  first  born  land  of 
Indiana;  and  to  that  little  corner  all  other  portions  of  our  noble  State 
were  added  in  their  turn  by  the  workings  of  nature's  forces  during  after 
ages. 
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At  the  end  of  the  Ordovician  or  beginning  of  the  Upper  Silurian  age, 
the  Interior  Paleozoic  Sea  had  greatly  diminished  in  area.  A  broad  belt 
of  land  had  been  added  to  the  southern  border  of  the  old  Lauren tian  crest, 
especially  over  what  is  now  Wisconsin  and  a  portion  of  northern 
Illinois;  while,  extending  from  what  is  now  Labrador  down  to  Georgia, 
was  another  broad  belt,  following  the  general  trend  of  the  present  Alle- 
ghany mountains.  By  the  raising  of  8e>eral  large  islands  above  its  sur- 
face at  the  time  of  the  Cincinnati  Uplift,  aided  by  the  broad  belt  of 
shallowly  submerged  land  alreadj'  noted,  the  area  of  the  Interior  Sea  was 
still  further  diminished  and  to  that  portion  covering  what  is  now  the 
northeastern  part  of  Indiana  and  the  gi'eater  part  of  Ohio,  West  Virginia, 
New  York  and  Pennsylvania,  the  name  of  "Eastern  Interior  Sea"  is  given. 
This  was  simply  a  great  bay  or  eastward  extension  of  a  greater  "Central 
Interior  Sea"  which,  at  that  period,  covered  most  of  Indiana,  southern 
Michigan,  Illinois  and  a  large  portion  of  the  present  United  States  west  of 
the  Mississippi  River.  The  most  northeastern  limits  of  the  Eastern  In- 
terior Sea  were  the  present  sites  of  Albany  and  Troy,  New  York.  The 
rock-making  material  which  was  deposited  on  the  floor  of  both  it  and  the 
Central  Interior  Sea  was  derived  in  part  from  the  land  along  their  bor- 
ders, but  mainly  from  the  limey  secretions  of  the  life  within  their  waters. 
The  dry  land  draining  into  them  was  small  in  area  and  hence  there  were 
only  small  streams  for  the  supply  of  sediments.  Yet,  in  the  course  of 
countless  years,  suflicient  material  was  deposited  to  form  the  thick  layer 
of  Niagara  limestone  which  now  forms  the  surface  rock  over  much  of 
northern  and  eastern  Indiana. 

The  epochs  of  the  Upper  Silurian  age,  as  represented  in  Indiana,  are 
three  in  number,  viz.,  the  Clinton,  the  Niagara  and  the  Water  Lime,  or 
Lower  Ilelderberg.  Each  is  represented  by  its  characteristic  rocks,  bear- 
ing the  peculiar  fossils  of  its  time.  The  Clinton  epoch  is  represented  in 
the  State  by  a  close-grained,  salmon-colored  limestone,  varying  in  thick- 
ness from  a  few  inches  only  to  about  seven  feet.  It  outcrops  in  a  very 
narrow  strip  along  the  western  edge  of  the  area  of  the  Hudson  River 
limestone,  already  mentioned  as  the  oldest  rock  in  Indiana,  and  overlies 
that  formation  beneath  the  surface  of  at  least  the  eastern  third  of  the 
State.  It  has  no  economic  importance  and  serves  only  as  a  line  of  de- 
marcation separating  the  older  Silurian  rocks  from  those  gi-eat  beds  of 
Niagara  limestone  which  were  afterward  laid  down  in  the  Upper  Silurian 
seas. 
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At  the  beginning  of  the  Niagara  epoch  the  waters  of  the  Central  and 
Eastern  Interior  Seas  were  laden  with  sediment  and  beds  of  bluish-green 
shales,  known  as  the  Niagara  shales,  and  varying  in  thiclxness  from  two  to 
forty  feet,  were  first  laid  down.  Owing  to  gradual  changes  in  the  level  of 
the  sea  bottom,  and  a  consequent  shifting  of  its  tides  and  currents  a 
clearer,  deeper  water  then  resulted,  within  whose  depths  there  existed  life 
of  great  variety.  Corals  and  bryozoans  were  especially  represented,  and 
from  their  remains  and  those  of  other  marine  forms  were  gradually  con- 
structed those  beds  of  gray  and  buff  Niagara  limestone,  varying  in  thick- 
ness from  100  feet  along  the  Ohio  River  to  440  feet  in  the  northern  and 
northwestern  portions  of  the  State. 

Near  the  close  of  the  Niagara  epoch  a  gradual  uprising  of  a  portion  of 
the  Eastern  and  Central  Interior  Seas  took  place.  From  their  bottoms 
there  emerged  a  long  peninsula-like  strip  of  land,  whose  general  trend 
was  northwest  and  southeast.  In  the  former  direction  it  was  imperfectly 
attached  to  those  portions  of  Wisconsin  and  Illinois  which  had  come  into 
existence  during  the  Ordovician  era.  At  its  lower  extremity  it  merged 
with  that  old  island  of  the  Cincinnati  Uplift  which  had  formed  the  first 
land  of  our  present  State.  The  surface  rocks  of  the  northwestern  corner 
of  Indiana,  a  narrow  and  probably  interrupted  strip  extending  diagonally 
across  the  State,  a  wide  area  in  the  central  third  and  a  narrower  southern 
prolongation  along  the  western  border  of  the  pre-existing  Hudson  River 
group,  were  thus,  for  the  first  time,  brought  above  the  level  of  the  sea. 

It  appears  that  the  force  which  caused  this  upraising  of  the  Niagara 
sea  floor  was  more  pronounced  at  certain  points  than  at  others,  and  so 
caused  a  number  of  dome-like  ridges  or  crests  resembling  true  upheavals 
in  the  Niagara  beds.  These  domes  are  present  in  an  area  extending  from 
the  Illinois  line  in  Newton  County,  through  the  Upper  Wabash  Valley 
nearly  to  the  Ohio  line,  being  especially  prominent  near  Wabash,  Delphi, 
Monon,  Kentland  and  other  points  in  the  region  mentioned.  In  them  the 
Niagara  strata,  elsewhere  nearly  horizontal,  are  strongly  tilted  and  show 
other  evidence  of  a  true  upheaval.  These  domes  were  at  first  probably 
small  islands  whose  crests  remained  permanently  above  the  surrounding 
sea.  They  thus  formed,  for  a  long  period,  a  more  or  less  broken  or  inter- 
rupted connection  between  the  larger  area  of  the  Niagara  to  the  south- 
east and  that  area  in  northwestern  Indiana  w^hieh  was  from  now  on  a 
part  of  the  continent  proper. 
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The  Water  Lime  and  Lower  Helderberg  are  two  closely  related  lime- 
stones of  the  Upper  Silurian  age  which,  in  Indiana,  so  merge  as  to  be 
difficult  to  distinguish.  Ihey  represent  an  epoch  between  that  of  the 
Niagara  limestone  and  the  lowest  or  oldest  rocks  of  the  Devonian  era. 
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Their  texture  and  composition  show^s  them  to  have  been  laid  down  in  very 
shallow  seas  close  into  the  shores  of  the  recently  upraised  Niagara  lime- 
stone. The  Water  Lime  is  an  impure  magnesian  hydraulic  rock,  ranging 
In  thickness  in  Indiana  from  20  to  90  feet.     It  outcrops  near  Kokomo 
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where  have  been  found  numerous  fine  examples  of  its  most  characteristic 
fossils— gigantic  crustaceans,  two  feet  or  more  in  length,  closely  related 
to  the  king  crabs  of  the  present  seas.  Over  the  extensive  mud  flats  of 
the  closing  period  of  Upper  Silurian  time  they  were  the  undoubted  rulers, 
while  in  the  nearby  waters  sported  descendents  of  those  mail-clad  fishes 
which  first  appeared  in  the  Trenton  period  of  the  Lower  Silurian  era. 

The  Lower  Helderberg  represents  the  final  epoch  of  Upper  Silurian 
time.  In  Indiana  its  rocks  form  a  buff  to  gray  cherty  limestone,  25  to  250 
feet  in  thickness  and  often  irregular  and  uneven  in  its  bedding.  It  di- 
rectly overlies  the  Niagara  limestone  w^here  the  Water  Lime  is  absent 
Outcrops  occur  at  Logansport  and  other  points  to  the  northwest,  and 
drill  holes  sunk  for  oil  and  gas  show  that  it  probably  forms  a  portion  of 
the  surface  rock  beneath  the  deep  drift-covered  area  of  the  northern  third 
of  the  State. 

The  advance  in  life  during  the  Upper  Silurian  era  was  not  propor- 
tionally as  great  as  that  of  the  preceding  age.  The  earliest  of  Arachnids, 
the  scorpions,  came  to  be,  their  first  remains  being  in  the  Water  Lime, 
showing  that  they  were  neighbors  of  the  giant  Eurypterid  crustaceans. 
Cockroaches  and  progenitors  of  dragonfiies  were  also  present,  but  re- 
mains of  other  terrestrial  forms  are  few  or  lacking.  Among  marine 
invertebrates,  Cephalopods  reached  the  acme  of  their  development,  the 
gigantic  Orthoceratites  of  this  group,  whose  remains  are  so  common 
in  the  Niagara  limestones  of  Wabash  and  adjoining  counties,  being 
worthy  of  especial  mention. 

We  have  seen  that  by  the  beginning  of  the  Devonian  Age  or  Era, 
which  succeeded  that  of  the  Upper  Silurian,  the  waters  of  that  great 
bay  known  as  the  Eastern  Interior  Sea,  had  become  farther  separated 
from  those  of  the  Central  Interior  Sea  by  the  uprising  of  the  Niagara 
limestone  area  of  eastern  Indiana  and  western  Ohio,  and  also  by  the 
deposition  along  the  margin  of  this  formation  of  the  sediment  comprising 
the  Water  Lime  and  Lower  Helderberg  limestones.  A  probable  connec- 
tion still  existed  between  the  waters  of  these  two  basins  across  the 
broken  or  interrupted  strip  connecting  the  main  body  of  Niagara  lime- 
stone in  eastern  Indiana  with  the  main  land  area  of  the  same  formation 
In  northwestern  Indiana  and  northern  Illinois. 

The  Devonian  rocks  of  Indiana  may  be  roughly  classed  as  represent- 
ing two  great  epochs,  the  Corniferous  and  the  Genesee,  the  former  being 
represented  by  beds  of  more  or  less  pure  limestone,  ranging  up  to  55 
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feet  in  thickness;  the  latter  by  beds  of  blaclj  or  brownish  bituminous 
shales,  which  reach  a  known  maximum  thickness  of  195  feet  The 
waters  in  which  the  materials  of  the  Corniferous  limestone  were  depos- 
ited were  clear  and  comparatively  pure,  and  in  them  sponges,  corals, 
crinoids,  trilobites  and  lower  animal  forms  existed  in  great  profusion. 
From  the  lime  secreted  by  these  marine  forms  the  upper  and  purer  beds 
of  the  Corniferous  rock  are  mainly  composed.  The  great  'abundance 
of  coral  life  during  the  period  is  grandly  shown  at  the  Falls  of  the 
Ohio,  opposite  Louisville,  Kentucky,  where  the  Corniferous  beds  have 
a  notable  outcrop.  Here  "the  corals  are  crowded  together  in  great  num- 
bers, some  standing  as  they  grew,  others  lying  in  fragments,  as  they 
were  broken  and  heaped  up  by  the  waves;  branching  forms  of  large 
and  small  size  being  mingled  with  massive  kinds  of  hemispherical  and 
other  shapes.  Some  of  the  cup  corals  are  six  or  seven  inches  across 
at  the  top,  indicating  a  coral  animal  seven  or  eight  inches  in  diameter. 
Hemispherical  compound  corals  occur,  five  or  six  feet  in  diameter.  The 
various  coral-polyps  of  the  era  had,  beyond  doubt,  bright  and  varied 
coloring  like  those  of  the  existing  tropics;  and  the  reefs  formed  there- 
fore a  brilliant  and  almost  interminable  flower  garden." 

Near  the  close  of  the  Corniferous  epoch  deposits  of  silt,  mud  and 
sand  began  to  becloud  the  clear  waters  and  put  an  end  to  the  life  of 
many  marine  forms.  The  upper  beds  of  rock  then  laid  down,  known 
as  the  Hamilton,  contain  in  places  quite  a  percentage  of  magnesia  and 
clay,  and  embody  those  vast  deposits  of  hydraulic  limestone  which,  in 
southern  Indiana,  have  been  so  extensively  used  in  making  natural  rock 
cement. 

The  Corniferous  rock,  when  raised  above  the  surface  and  added  to 
the  pre-existing  land  of  the  State,  formed  along  the  western  margin 
of  the  latter  an  irregular  strip  5  to  40  miles  in  width,  extending  from 
the  present  bed  of  the  Ohio  River  at  Jeffersonville  northward  to  the 
present  sites  of  Logansport  and  Monticello.  North  of  the  Wabash  it 
has  been  found  to  be  the  surface  rock  in  a  number  of  the  deep  bores 
sunk  for  oil,  but  on  account  of  the  thick  mantle  of  overlying  drift,  its 
exact  limits  are  unknown.  It  is  probable,  however,  that  at  the  close 
of  the  Corniferous  epoch  a  strip  20  miles  or  more  in  average  width 
and  extending  nearly  across  the  State  was,  in  this  region,  raised  above 
the  floor  of  the  old  Devonian  sea,  to  become  a  part  of  the  permanent 
land  of  the  future  State. 
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During  the  latter  part  of  the  Devonian  Era  those  lowly  acrogenous 
plants  known  as  Rhizocarps  flourished  in  vast  numbers  in  the  fresh 
waters  and  brackish  marshes  of  the  time,  and  their  spores  by  count- 
less millions  of  tons  were  carried  out  as  sediment  into  the  surrounding 
seas.  Mingling  with  the  mud  and  silt  and  sand,  brought  down  by 
erosion  from  the  rapidly  increasing  land  surface,  they  formed  those 
vast  mud  flats  which  have  since,  by  age  and  pressure,  been  consolidated 
Into  the  thick  beds  of  brown  and  black,  flneljMaminated  shales  which 
form  the  rocks  of  the  Genesee  epoch  in  Indiana.  At  New  Albany  the 
outcrops  of  this  shale  are  104  feet  in  thickness  and  especially  prominent, 
so  that  the  local  name,  "New  Albany  black  shale,"  has  been  given 
it  by  geologists  of  the  State.  Along  the  western  edge  of  the  Corniferous 
limestone  this  shale  forms  a  continuous  strip,  3  to  35  miles  in  width, 
reaching  from  the  present  sue  of  New  Albany  north  and  northwesterly 
to  Delphi  and  Rensselaer.  Over  much  of  this  strip  it  is  covered  by 
a  thick  mantle  of  drift,  but  everywhere  within  the  area  wells  or  the 
eroding  streams  have  proven  it  to  be  the  surface  rock.  The  black  shale 
has  also,  by  deep  bores,  been  found  to  be  the  rock  immediately  under- 
lying the  drift  over  much  of  the  area  embraced  within  the  two  northern 
tiers  of  counties  in  the  State. 

The  Genesee  shale  is  rich  in  bitflmens,  derived  from  the  spores  of 
the  ancient  Rhizocarps,  which  also  gave  it  color.  When  kindled,  it 
will  burn  until  they  are  consumed,  and  it  is  therefore,  by  the  uninitiated, 
often  mistaken  for  coal.  These  bitumens  are,  by  natural  processes,  some- 
times separated*  from  the  shale  and  in  the  form  of  gas  or  petroleum 
are  collected  in  reservoirs  in  it  or  in  the  underlying  Corniferous  lime- 
stone. 

During  the  thousands  of  centuries  of  the  Devonian  Period,  a  great 
advancement  took  place  in  the'tlora  and  fauna  of  the  times,  especially 
in  the  vegetation  of  the  land  and  the  development  of  the  higher  aquatic 
vertebrates.  Among  the  acrogens  growing  on  land,  ground  pines,  tree 
ferns  and  equiseta  or  horse-tails  came  into  existence  and  flourished 
in  vast  numbers.  Their  remains  are  often  found  in  the  Corniferous 
limestone,  into  the  sediment  of  which  they  were  drifted  and  preserved. 
The  first  Phanerogams,  conifers  of  the  yew  and  cycad  families,  were 
also  evolved,  their  leaves  and  branches  being  found  in  the  upper  or 
Hamilton  beds  of  the  Corniferous  epoch.  As  the  land  plants  increased 
in  number  and  variety,  insect  life  became  more  varied  and  numerous. 
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Mayflies  abounded  and  the  first  musicians  of  the  earth  appeared  in 
the  form  of  Orthopterans  which,  by  means  of  their  shrilling  organs, 
enlivened  the  Folitudes  of  the  strange  old  Devonian  forests  with  their 
love  calls  and  wooing  notes.    Among  fishes,  the  Ganoids  and  Selachians, 
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of  which  our  gar-pikes,  sturgeons  and  sharks  are  degenerate  descendants, 
reached  the  acme  of  their  development;  while  gigantic  species  of  Dlp- 
noans  or  lung-fishes,  now  only  represented  by  the  dog-fish  or  "John 
A.  Grindle,"  abounded  In  the  bays  and  bayous  about  the  ancient  Genesee 
flats. 
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At  the  beginning  of  the  Lower  or  Sub-Carboniferous  Era,  which 
followed  the  Devonian  in  regular  sequence,  we  find  more  than  half 
of  Indiana  above  the  level  of  the  sea.  By  the  deposition  and  subsequent 
raising  of  the  rocljs  of  the  Corniferous  and  Genesee  epochs,  the  gap 
between  the  large  area  of  Niagara  limestone  in  tlie  eastern  part  of 
the  State  and  the  mainland  to  the  northwestward  had  been  filled  and 
that  portion  of  the  future  Indiana  became  for  the  first  time  a  part  of 
the  slowly  growing  North  American  continent.  Tlie  roclcs  which  were 
afterward  added  on  its  western  side  were  deposited  on  the  sloping  floor 
of  the  Central  Interior  sea  which  stretched  far  away  to  the  southwest, 
and  thej'  consequently  have  a  notable  dip  in  that  direction. 

The  lowermost  stratum  of  the  Sub-Carboniferous  rocks  in  Indiana  is 
a  thin  but  very  persistent  bed  of  greenish  limestone,  known  as  the  Rock- 
ford  Goniatite  limestone.  It  is  but  about  two  feet  in  thickness  at  its 
most  notable  outcrops,  and  hence  forms  but  a  very  narrow  area  of 
the  surface  rocks  of  the  State.  It  serves  well,  however,  as  a  line  of 
demarcation  separating  the  Upper  Devonian  shales  from  the  thick  beds 
of  Knobstone  which  represent  one  of  the  early  and  important  epochs 
of  Low^er  Carboniferous  time. 

These  Knobstone  rocks  consist  at  the  base  of  a  series  of  soft,  bluish 
shales,  which  gradually  become  more  arenaceous  or  sandy,  until  toward 
their  western  horizon  they  merge  into  massive  beds  of  impure  grayish 
sandstone.  The  formation  ranges  in  known  thickness  from  440  to  650 
feet.  The  name  **Knobstone"  was  first  given  it  by  that  eminent  geol- 
ogist, David  Dale  Owen,  because  its  siliceous  strata  weather  into  those 
peculiar  conical  '.'knobs"  or  hills  which  are  so  prominent  a  feature 
of  the  topography  in  the  southern  unglaciated  portion  of  its  area.  By 
the  deposition  and  upraising  of  the  Knobstone  a  strip  of  territory,  3 
to  38  miles  in  width,  extending  from  the  Ohio  River  southwest  of 
New  Albany  north  and  northwesterly  to  a  point  a  few  miles  south 
of  the  present  site  of  Rensselaer,  Jasper  County,  was  added  to  the 
existing  land  of  the  future  State.  Deep  bores  have  also  show^n  the 
Knobstone  to  immediately  underlie  the  drift  in  a  strip  of  varying  width 
along  the  extreme  northern  border  of  the  State.  By  its  deposition 
and  subsequent  upraising  over  this  area,  all  of  the  northeastern  portion 
of  the  State  became  for  the  first  time  dry  land,  and  the  waters  of  the 
Eastern  Interior  Sea  were  forever  banished  from  the  future  Indiana. 
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Over  much  of  tlie  northern  part  of  its  main  area  in  Indiana,  the 
Knobstone  is  at  present  more  or  less  covered  by  glacial  debris,  its  strata 
being  exposed  only  in  the  stream  valleys.  The  shales  of  the  basal  or 
eastern  third  of  its  uuglaciated  portion  are  excellently  adapted  to  the 
making  of  vitrified  wares,  as  paving  brick,  sewer  pipe,  etc.,  as  well 
as  for  the  clay  ingredient  of  Portland  cement;  though  as  yet  their  pos- 
sibilities of  service  for  these  products  have  been  largely  ignored. 

Following  the  Knobstone  epoch  came  that  of  the  Low^er  Carbonifer- 
ous limestones.  Four  distinct  horizons  of  these  limestones  are  recog- 
nized in  Indiana,  viz.,  the  Harrodsburgh,  Bedford,  Mitchell  and  Huron. 
In  the  order  named;  each  representing  a  distinct  period  of  deposition 
In  the  slowly  retreating  Central  Interior  Sea.  Their  total  thickness  is 
nearly  600  feet,  and  together  they  form  the  surface  rocks  over  an  area 
40  miles  wide  on  the  Ohio  River,  but  which  gradually  narrows  north- 
ward until  it  disappears  beneath  the  drift  in  the  vicinity  of  Crawfords- 
ville,   Montgomery  County. 

Of  the  four  horizons  that  of  the  Bedford  Is  by  far  the  most  noted, 
since  from  it  is  obtained  that  famous  Bedford  or  Indiana  oolitic  lime- 
stone which  is  now  widely  recognized  as  the  finest  building  stoue  on 
the  continent  of  America.  It  is  mainly  composed  of  the  globular  shells 
of  microscopic  foraminifera  or  Rhizopods— minute  one-celled  animal  or- 
ganisms—which must  have  swarmed  in  untold  myriads  in  the  sea  waters 
of  the  time.  The  shells  or  cell  walls  of  these  animals  were  composed 
of  a  very  pure  carbonate  of  lime,  and  when  they  died  anO  sank  on 
the  old  sea  bottom  these  shells  were  cemented  together  by  the  same 
material.  Under  the  lens  they  resemble  a  mass  of  fish  eggs  soldered 
together,  hence  the  name  "oolitic,"  meaning  "like  an  egg.*'  The  Bedford 
stone  is  noted  among  architects  for  its  strength  and  durability,  and 
for  the  ease  with  which  it  may  l>e  sawed  or  carved  into  any  desired 
form.  For  many  years  it  has  ranked  as  one  of  the  principal  natural 
resources  of  the  State. 

The  "Mitchell  limestone"  overlying  the  oolitic  is  coniposed  of  a  series 
of  close-grained  limestones,  shales  and  cherts.  Its  outcrop— 5  to  30 
miles  in  width— is  a  fairly  level  plateau  which  is  pitted  with  a  great 
number  of  sink  holes,  many  of  which  form  the  openings  into  under- 
ground caverns  and  the  beds  of  subterranean  streams.  The  thick  beds 
of  Mitchell  limestone,  taken  in  connection  with  the  underlying  Bedford 
and  Harrodsburgh  limestones,  afford  a  series  of  rocks  which  are  more 
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or   less  jointed,    and   theretore   easily   eroded   by   underground   waters. 
As  a  result,  large  caves,  some  of  them  possessing  great  vaulted  rooms, 
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deep  pits,  high  waterfalls  and  streams  of  water  large  enough  to  allow 
the  ready  passage  of  a  boat,  are  found  throughout  this  area.     All  of 
these  caves  are  due  to  the  action  of  water— that  greatest  of  nature's 
4— A.  OF  SciKxoi,  '03. 
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solvents  and  abraders— Its  work  of  a  day,  a  year,  a  century,  upon  the 
solid  limestone  not  appreciable  to  the  eye— yet  by  slow  unceasing  action 
through  the  ages  which  have  elapsed  since  that  limestone  was  raised 
above  the  sea,  it  has  carved  every  room  and  passage,  constructed  every 
pillar  and  stalagmite  existing  beneath  the  surface  of  southern  Indiana. 

The  Huron  limestone  or  Huron  group  of  rocks  represents  in  Indiana 
the  latest  epoch  of  the  Lower  Carboniferous  Era.  It  is  composed  of 
three  beds  of  limestone  with  two  intervening  beds  of  sandstone,  their 
combined  thickness  being  about  150  feet.  The  sandstones  carry  in  places 
concretions  of  iron  ore  and  thin  beds  of  coal,  the  latter  being  the  fore- 
runners or  harbingers  of  those  vast  veins  of  stored  energy  which,  In 
southern  Indiana,  represent  the  Carboniferous  and  final  era  of  Paleozoic 
time. 

The  Carboniferous  Era  is  noted  as  one  of  gentle  oscillations  in  the 
surface  of  those  shallow  seas  bordering  the  land,  these  "causing  suc- 
cessive more  or  less  wide  emergencies  and  submergencies,  the  former 
favoring  the  growth  of  boundless  forests  and  jungles,  the  latter  burying 
the  vegetable  debris  and  other  terrestrial  accumulations  beneath  fresh 
water  or  marine  deposits." 

During  the  era,  that  cryptogamous  land  vegetation  which  had  sprung 
into  existence  in  the  Devonian  Era,  advanced  with  wonderful  strides. 
The  temperature  was  mild;  tne  atmosphere  moist  and  heavy  laden  with 
carbon  dioxide.  As  a  result  the  vast  lowland  marshes  were  overgrown 
with  great  trees  of  Sigillaria,  Lepidodendron  and  Calamites;  while  at 
their  base  grew  dense  thickets  of  fern  underbrush,  inhabited  only  by 
insects  and  amphibians.  For  the  first  examples  of  the  latter  evolved 
during  this  period  from  some  mud-loving,  fish-like  creature.  No  flow- 
ering plant  had  as  yet  unfolded  its  petals.  No  bird  had,  as  yet,  winged 
its  way  through  the  buoyant  air.  No  mammal  was,  as  yet,  a  denizen 
of  earth  or  sea.  Those  dim  watery  woodlands  were  flowerless,  fruit- 
less, songless,  voiceless,  unless  the  occasional  shrill  of  a  cricket  or  grass- 
hopper could  be  called  a  song.  Yet  in  the  cells  of  the  semi -aquatic 
plants  and  trees  of  those  old  forests  there  was  stored  that  heat  which 
was  destined  in  after  ages  to  be  freed  by  man  and  used  in  doing  the 
work  of  the  world. 

The  rocks  laid  down  during  this  era  were  alternating  beds  of  sand- 
stone, shale,  clay  and  limestone  with  occasional  beds  of  compressed 
vegetation   which,  during  after  centuries,   has  been   changed   into  coal. 
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The  basal  formation  of  the  Carboniferous  Era  in  Indiana,  as  generally 
elsewhere,  is  a  bed  of  coarse-grained  sandstone,  known  as  the  Mansfield 
sandstone  or  "Millstone  Grit."  It  has  a  total  thickness  of  150  feet 
and  forms  the  surface  rock  over  a  strip  2  to  22  miles  in  width,  extending 
from  the  northern  part  of  Warren  County  in  an  east  of  south  direction 
to  the  Ohio  River,  a  distance  of  175  miles.  In  Martin  and  Orange 
counties  it  occurs  with  an  even,  sharp  grit,  furnishing  a  most  excellent 
material  for  whetstones   and   grindstones. 

Above  this  sandstone  are  the  Productive  and  Barren  Coal  Measures, 
which  comprise  7,50()  square  miles  of  the  land  surface  of  the  State. 
At  the  time  of  their  deposition  or  formation  the  area  which  they  cover, 
as  well  as  a  large  part  of  Illinois,  was  a  great  basin  or  depression, 
but  little  above  the  level  of  the  sea,  and  surrounded  on  every  side  ex- 
cept the  southwestern  by  the  higher  lands  of  the  older  formations. 
By  successive  alternations  of  upheaval  and  subsidence— carried  on 
through  thousands  of  years— this  depression  was  at  times  an  area  of 
the  southwestern  sea,  again  a  fresh  water  lake,  and  then,  for  a  period,  a 
vast  swamp  or  marsh.  When  raised  high  enough  to  form  a  marsh,  the 
luxuriant  vegetation,  above  mentioned,  sprang  up  from  the  ooze  and  mud 
at  its  bottom,  flourished  for  centuries,  the  newer  growths  springing  from 
between  the  fallen  masses  of  the  older,  as  in  the  peat  bogs  of  today,  and 
so  formed  a  mighty  mass  of  carbonaceous  material.  By  subsidence,  the 
level  of  the  marsh  was,  in  time,  lowered  until  it  became  a  lake  into  which 
rivers  from  the  surrounding  highlands  flowed,  bearing  with  them  millions 
of  tons  of  clayey  sediment  and  disintegrated  quartz,  the  remains  of  the 
older  decayed  rocks.  This  sediment  was  spread  out  over  the  mass  of 
submerged  vegetation,  compressing  it  into  the  hard,  mineral  coal;  the 
clayey  sediment  itself  being  in  time  compressed  into  vast  beds  of  shale, 
and  the  particles  of  quartz  into  sandstone.  In  some  places  a  more  pro- 
longed subsidence  took  place,  sinking  the  floor  of  the  lake  below  the  level 
of  the  sea,  and  allowing  the  waters  of  the  latter  with  their  accompanying 
forms  of  marine  life  to  flow  in.  In  time  beds  of  limestone  were  then 
formed  over  those  of  the  shale  or  sandstone,  but  none  of  these  cover  an 
extensive  area  or  are  of  great  thickness. 

After  each  subsidence,  with  its  resulting  beds  of  coal,  shale  and  sand- 
stone or  limestone,  had  taken  place,  an  upheaval  followed.  The  floor  of 
sea  or  lake  was  again  raised  so  near  the  surface  that  the  semi-aquatic 
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vegetation  for  a  new  coal  seam  could  spring  up  and,  in  time,  the  processes. 

« 
above  detailed  were  again  undergone.    Such,  in  brief,  was  the  origin  and 
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formation  of  those  five  great  veins  of  coal  which  form  today  the  chief 
mineral  wealth  of  our  State,  and  of  those  vast  beds  of  overlying  shale 
which,  in  recent  years,  have  come  to  be  used  for  so  many  varied  products. 
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We  have  now  traced  the  growth  of  the  area  comprising  Indiana 
through  Paleozoic  time.  We  have  seen  how  that  area  gradually  appeared 
above  old  ocean's  rim.  But  it  was  not  yet  the  "Indiana  of  Nature"— the 
finished  product  of  the  ages  ready  for  the  advent  of  man.  Centuries  un- 
told had  yet  to  come  and  go  before  it  was  complete— centuries  during 
which  changes  of  momentous  importance  were  to  come  to  pass.  For,  as 
yet,  no  palm,  no  angiosperm  or  flowering  plant  with  seeds,  no  osseous  or 
common  fish,  no  reptile,  no  bird,  no  mammal  had  come  to  be  upon  the 
surface  of  the  earth.  All  these  were  evolved  from  pre-existing  forms 
during  the  age  or  era  immediately  succeeding  the  Carboniferous  or  final 
period  of  Paleozoic  time.  This  age  is  known  as  that  of  the  Mesozolc  or 
Middle  Time,  represented  by  the  Triassic,  Jurassic  and  Cretaceous  eras. 
For  our  purpose  there  may  be  combined  with  these  eras  the  Tertiary  of 
Cenozoic  or  recent  time.  During  the  myriads  of  years  ascribed  to  these 
eras,  while  vast  changes  were  taliing  place  in  other  parts  of  the  American 
Continent,  the  surface  of  Indiana  probably  remained  above  sea  level. 
On  It  there  grew  the  plants  and  over  It  there  doubtless  roamed,  in  their 
turn,  the  animals  of  each  successive  era,  but  as  its  surface  was  above  the 
sea,  they  left  no  fossil  bone  or  footprint  to  tell  us  of  their  presence. 

All  this  time,  however,  the  silent  processes  of  nature  were  unceasing 
in  their  labor,  and  wrought  great  changes  in  the  surface  of  the  future 
State.  Decay  and  erosion  were  in  action  then  as  they  are  today.  Sun- 
shine and  rain,  wind  and  frost,  tricliling  rills  and  strong  streams  were 
ever  at  work,  softening  and  sculpturing  and  wearing  down  the  exposed 
rocks,  forming  clays  and  sand  and  gravel  and  bearing  them  away  to  lower 
levels.  At  the  close  of  the  Tertiary  Era,  the  entire  surface  of  w^hat  is  now 
Indiana  resembled  that  of  today  in  the  driftless  area  of  its  southern  part, 
being  cut  up  by  erosion  into  a  complex  network  of  valleys,  ridges  and 
isolated  hills.  In  certain  portions  of  the  northern  half  great  streams,  of 
which  there  are  now  no  surface  indications,  had  worn  their  channels  a 
half  mile  in  width,  200  feet  or  more  down  into  the  solid  Niagara  lime- 
stone. The  Ohio  River  valley,  a  trench  from  one  to  six  miles  wide  and 
400  feet  deep,  was  mainly  eroded  during  this  period,  as  was  also  the 
greater  portion  of  the  Wabash  Valley,  from  Huntington  to  its  mouth. 
Everywhere  over  the  surface  was  a  thin  soil,  formed  from  decaying  rocks 
and  vegetation,  poorer,  perhaps,  than  much  of  that  which  at  present 
covers  the  surface  of  the  driftless  area,  where  the  underlying  limestones 
and  shales  have  been  the  parent  rock.    In  this  soil  grew  the  cedar  and  the 
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sassafras,  the  willow  and  the  maple,  ine  oak  and  the  beech,  while  over  its 
surface  spread  many  of  the  coarser  grasses,  sedges  and  mosses  of  the 
present  day.  , 

During  these  long  periods  of  erosion  and  decay,  mild  climatic  condi- 
tions had  prevailed.  But  near  the  close  of  the  Tertiary  a  change  in  these 
conditions  came  gradually  to  pass— a  change  which  was  most  sweeping 
and  far-reaching  in  its  final  results.  For  some,  as  yet  unknown,  reason, 
the  mean  annual  temperature  of  the  northern  hemisphere  became  much 
lower.  The  climate  of  the  regions  to  the  east  and  south  of  Hudson's  Bay 
became  similar  to  that  of  Greenland  of  today,  or  even  colder.  The  snow, 
ever  falling,  never  melting,  accumulated  during  hundreds  of  centuries  in 
one  vast  field  of  enormous  thickness.  Near  the  bottom  of  this  mass  a 
plastic,  porous  sort  of  ice  was  gradually  formed  from  the  snow  by  the 
pressure  from  above.  This  ice  mass  or  glacier  took  upon  itself  a  slow, 
almost  imperceptible  motion  to  the  south  or  southwestward,  until  It 
covered  three-fourths  or  more  of  what  is  now  Indiana.  As  it  moved 
slowly  southward  great  masses  of  partly-decayed  rock  and  clay  from 
hillsides  and  jutting  cliffs  rolled  down  upon  It  and  were  carried  on  and 
on  until,  by  the  melting  of  their  icy  steed,  they  were  dropped  hundreds  of 
miles  from  the  parent  ledge.  Large  Irregular  masses  of  rock  from  the 
region  in  which  the  glacier  was  formed  were  either  frozen  into  Its  nether 
portion  or  rolled  along  beneath  it,  and  as  the  ice  sheet  moved  they  served 
as  great  stone  drags,  grinding  down  and  smoothing  off  the  hills  and 
ridges  and  filling  up  the  valleys,  until  the  Irregular,  uneven  surface  of 
the  old  preglacial  rocks  was  planed  and  polished. 

From  the  striae  formed  by  these  imprisoned  boulders  and  frotn  other 
evidence  which  it  is  difilcult  to  otherwise  explain.  It  is  now  believed  that 
there  were  several  distinct  epochs  in  the  glacial  period.  The  great  ice 
sheet,  which  was  at  first  formed,  several  times  advanced  and  as  often— 
by  an  increase  of  the  temperature  of  the  region  which  it  entered— melted 
and  receded;  its  retreat  or  recession  being  each  time  as  gradual  as  Its 
advance  had  been.  Like  a  great  army  which  has  attempted  the  invasion 
of  a  country  and  has  been  compelled  to  withdraw,  it  would  again  assem- 
ble its  forces  and  start  in  a  slightly  different  direction.  But,  perchance, 
before  it  had  reached  the  limit  of  its  former  invasion  a  force  of  circum- 
stances would  render  a  retreat  necessary.  Its  advancing  margin  was  thus 
not  in  a  straight  line,  but  in  lobes,  or  long,  gradual  curves. 
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When  the  first  ice  sheet  reached  its  greatest  advance  into  the  region 
now  comprising  Indiana,  the  ice  "was  at  least  500  or  600  feet  deep  over 
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the  present  site  of  Terre  Haute  and  nearly  as  deep  over  that  of  Indianap- 
olis, and  it  thickened  gradually  northward.  If  an  observer  could  have 
stood  on  one  of  the  hills  in  Brown  county  at  that  time,  he  would  have 
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seen  to  the  east  of  bini  the  great  wall  of  the  ice  front  extending  south 
toward  Kentucky,  while  toward  the  west  it  would  have  been  seen  in  the 
distance  stretching  away  toward  the  southwest.  For  hundreds  of  miles 
to  the  east  and  west,  and  for  2,000  miles  or  more  to  the  north,  the  glaring, 
white  desert  of  snow-covered  Ice.  lilie  that  seen  in  the  interior  of  Green- 
land by  Nansen  and  Peary,  would  have  appeared,  stretching  away  out  of 
sight,  with  not  a  thing  under  the  sun  to  relieve  its  cold  monotony." 

By  the  incursions  of  the  various  ice  sheets  all  the  so-called  "drift 
soils"  of  northern  and  central  Indiana  were  accumulated  where  they  lie. 
Derived,  as  they  were,  in  part,  from  the  various  primary  and  igneous 
rocks  in  the  far  north,  ground  fine  and  thoroughly  mixed  as  they  were  by 
the  onward  moving  force  of  a  mighty  glacier,  they  are  unusually  rich  in 
all  the  necessary  constituents  of  plant  food.  Principally  to  them  does 
Indiana  owe  her  present  high  rank  as  an  agricultural  state.  All  the 
level  and  more  fertile  counties  lie  within  this  drift  covered  area,  and  its 
southern  limit  marks,  practically,  the  boundary  of  the  great  corn  and 
wheat  producing  portion  of  the  State.  But  few  of  the  present  inhabitants 
of  Indiana  realize  how  much  they  owe  to  this  glacial  invasion  of  our 
domain  in  the  misty  past.  It  not  only  determined  the  character  of  the 
soil,  the  contour  of  the  country  and  the  minor  lines  of  drainage,  but  in 
manifold  other  ways  had  to  do  with  the  pleasure,  the  health  and  the 
prosperity  of  the  present  population. 

When  the  final  ice  sheet  gradually  receded  from  the  area  now  com- 
prising Indiana,  the  surface  of  the  glaciated  portion  was  left  covered  with 
a  sheet  of  drift  or  till  composed  mainly  of  clay,  gravel  and  boulders,  and 
varying  in  thickness  from  one  to  400  feet  or  more.  Over  the  greater  por- 
tion of  this  area  the  surface  of  the  drift  was  comparatively  level,  but  In 
the  northern  fourth  of  the  State  it  was  in  numerous  places  heaped  up  in 
extensive  ridges  and  hills,  due  to  irregular  dumping  along  the  margins 
and  between  the  lobes  of  the  melting  ice  sheets.  In  the  hollows  or  low 
places  between  those  ridges  and  hills  the  waters  of  the  melting  ice  accu- 
mulated and  formed  those  hundreds  of  fresh  water  lakes  which  are  today 
the  most  beautiful  and  expressive  features  of  the  landscape  in  the  region 
wherein  they  abound.  At  first  all  of  those  yet  in  existence  were  much 
larger  than  now,  while-  for  every  one  remaining  a  score  have  become 
extinct. 

A  new  vegetation  soon  sprang  up  over  the  land  left  desolate  and 
barren    by   the    retreating   ice.      The    climate   gradually    became    much 
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warmer  than  it  is  today.  The  great  exiaiise  of  water  ill  lakes  and  rivers, 
aided  by  the  increase  in  temperature,  gave  rise  to  excessive  moisture. 
Fostered  by  the  rich  soil  and  the  mild,  moist  atmosphere,  a  vast  forest 
of  deciduous  trees  spread  over  the  larger  portion  of  our  State.  Through 
this  forest  and  about  the  margins  of  the  lakes  and  marshes  there  wan- 
dered for  centuries  the  mammoth  and  the  mastodon,  the  giant  bison  and 
the  elk,  the  tapir  and  the  peccary,  the  mighty  sloth  and  that  king  of  ro- 
dents, Cnstoroides  ohioenms.  Preying  upon  these  and  smaller  mammals 
were  the  great  American  lion,  and  tigers  and  wolves  of  mammoth  size. 
The  bones  and  teeth  of  all  of  these  species  of  extinct  animals  have  been 
found  buried  beneath  the  surfaces  of  former  bogs  and  marshes  In  various 
portions  of  the  State.  It  is  not  improbable  that  with  them  was  also  that 
higher  mammiil— man— in  all  the  nakedness  of  his  primitive  existence. 

But  over  this  phase  in  the  evolution  of  the  future  Indiana  there  came 
again  a  change,  for  nature  knows  no  such  thing  as  rest.  The  great  rivers 
which  had  bonie  south  and  southwestwardly  the  floods  and  debris  of  the 
melting  glaciers  gradually  diminished  in  size  and  filled  but  a  small  por- 
tion of  their  former  valleys.  Extensive  shallow  lakes  in  the  northwestern 
part  of  our  present  area  gave  way  to  marshes  and  these,  in  time,  to  wet 
prairies,  possessing  a  rich  black  soil  derived  largely  from  the  decay  of 
aquatic  vegetation.  The  climate  gradually  grew  less  moist,  more  cool. 
The  mammoth,  the  mastodon  and  contemporaneous  mammals  disappeared^ 
and  in  their  stead  came  countless  thousands  of  buffalo  and  deer.  With 
them  came,  too,  that  son  of  Nature— that  descendant  of  the  naked  barba- 
rians of  centuries  before— the  noble  Red  Man.  From  out  of  that  dark 
night  which  hangs  forever  over  all  we  know  or  shall  know  of  early 
America  he  came— a  waif  flung  by  the  surge  of  time  to  these  later  ages 
of  our  own. 

With  the  advent  of  the  Red  Man  the  "Indiana  of  Nature*'  was  com- 
plete, was  perfect.  It  possessed  that  primeval  savage  beauty  of  a  world 
unmarrcd  by  man.  Lakes,  streams,  forests,  prairies,  stored  fuel,  noble 
game— all  were  here.  For  centuries  the  Indian  lived  in  peace  within  its 
bounds.  The  forest  yielded  him  bear  and  deer— the  prairies,  buffalo  and 
wild  fowl.  On  the  higlier  ridges,  overlooking  the  larger  streams  and 
lakes,  he  had  his  principal  village  sites.  Over  their  placid  waters  he 
paddled  his  birch  bark  canoe.  From  their  depths  he  secured  with  spear 
and  hook  fishes  sufficient  to  supply  his  needs;  while  the  skins  of  musk- 
rat,   otter   and   beaver   which   he   trapped   about   their   marshy   margins 
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furnished  him  i)iotection  against  the  cold.  Through  the  forest  glades, 
when  returning  from  the  chase,  his  cries  of  triumph  were  echoed.  Here, 
in  a  land  of  plenty,  his  wants  were  few  and  easily  satisfied;  his  ambitions 
lowly,  his  hopes  eternal. 

But  to  this,  as  to  all  things  peaceful,  there  was  an  end.  From  across 
the  sons  came  that  "prince  of  parasites,"  the  white  man— self-styled  heir 
to  all  the  ages— so-called  conqueror  and  civilizer— but  in  reality  the  great- 
est devastator  that  Nature  has  ever  liuown.  First  as  a  discoverer  came 
he.  Then  as  a  trapper  and  trader  among  the  Indians;  last  as  a  settler  of 
the  future  State.  His  first  permanent  hamlets  or  settlements  were,  like 
those  of  the  Indians,  located  on  the  larger  streams.  From  these  he 
penetrated  fartlier  and  farther  the  forest,  building  his  cabins  wher- 
ever a  spring  puried  forth  from  a  Iiillside  to  furnish  water.  In  less  than 
two  centuries— a  mere  second  as  compared  with  those  measureless  eterni- 
ties before  he  came— the  white  man  has  changed  beyond  recognition  the 
"Indiana  of  Nature."     Only  its  outlines  remain  as  they  were. 

From  its  bounds  he  has  driven  forever  the  buflfalo,  l)oar,  panther,  elk, 
deer,  wild  turkey,  ivory-billed  woodpecker,  paroquet  and  wild  pigeon, 
together  with  the  noble  Red  Man,  the  one-time  contemporary  and  lord  of 
them  all.  From  its  surface  lie  has  cleared  that  dense  forest  of  tall  trees— 
of  which  no  domain  could  boast  a  better— leaving  in  its  stead  a  mere 
remnant  of  what  would  have  l)een  termed  underbrush  a  century  ago. 
Following  the  felling  of  the  forests  came,  as  a  direct  result,  the  drying  up 
of  springs  and  the  dwindling  to  mere  rivulets  of  former  creeks  and 
streams.  To  gain  control  over  a  few  more  acres  of  mother  earth,  he  has 
dredged  deep  ditches  and  so  lessened  greatly  the  size  or  brought  about 
the  total  extinction  of  90  per  cent,  of  those  crystal  lakes  which  once  gave 
variety  and  beauty  to  the  northern  fourth  of  the  State. 

He  has  caused  the  picturesque  trails  and  woodland  paths  of  the 
Indian  to  disappear,  and  in  their  stead  we  find,  at  intervals  of  a  mile  or 
two,  those  broad  unshaded  roadways,  many  of  which  are  floods  of  dust 
in  summer  and  seas  of  mud  in  winter.  As  a  complement  to  these  he  has, 
in  nearly  every  county,  leveled  hills,  filled  up  valleys,  bridged  streams, 
and  stretched  long  bands  of  steel  spiked  to  wooden  ties.  Drawn  by  the 
harnessed  forces  of  Nature,  he  rushes  over  these  at  almost  lightning 
speed;  while  along  them  he  sends,  with  many  a  roar  and  rumble,  those 
necessities  and  luxuries  of  his  artificial  life. 
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Not  content  with  his  destruction  of  the  natural  beauty  of  the  surface 
of  the  State,  he  has  delved  deep  into  its  depths,  in  search  of  those  riches 
of  stored  power,  there  hidden  since  the  sun  gave  up  its  heat  and  light  to 
the  plant  cells  of  the  old  Silurian  seas  and  Carboniferous  marshes.  With 
his  iron  drill  he  sunk,  in  eighteen  years,  ten  thousand  vents  to  the 
Trenton  rock.  Through  these  there  poured  natural  gas  valued,  even  at 
the  extremely  low  price  at  which  it  was  sold,  at  $77,018,189.  So  greedy 
was  he,  so  ignorant  of  the  real  value  of  this  gaseous  fuel  and  the  manner 
of  its  formation,  so  reckless  in  its  consumption,  that  at  the  end  of  less 
than  a  score  of  years  there  remains  only  the  dregs  of  the  plenty  that 
has  been. 

As  with  natural  gas,  so  with  its  mother  liquid,  crude  petroleum. 
Since  1891,  16,975  bores  have  been  sunk  within  the  limits  of  the  State, 
for  it  alone.  Through  these  55,172,755  barrels  of  oil,  valued  at  $42,757,- 
834.  have  reached  the  surface.  But  few  years  will  elapse  before  the 
stored  supply  of  it,  too,  will  have  vanished.  A  priceless  gift  of  nature- 
hundreds  of  millions  of  years  in  forming— it  will  be  sacrificed  to  the 
greed  of  the  white  man  in  less  than  the  life  of  a  generation  of  his  kind. 

More  valuable  than  either  gas  or  oil,  closer  to  the  surface  and,  there- 
fore, more  easily  secured,  are  those  vast  veins  of  coal  which  underlie 
the  southwestern  area  of  our  State.  For  sixty  years  man  has  sunk  his 
shafts  and  pitholes  to  their  levels,  and  tunneled  miles  along  their  courses, 
until  the  output  has  risen  above  nine  million  tons  per  annum.  Less  than 
two  centuries  will  see  the  end  of  this  stored  fuel,  and  Indiana  will  then 
have  been  raped  of  all  those  riches  which,  in  the  ages  past,  were  formed 
beneath  her  surface. 

But  why  continue?  Examples  manifold  could  yet  be  given  of  the 
changes  wrought  by  man  since  first  he  gave  the  name  Indiana  to  the 
area  in  which  we  dwell— changes  which  one  and  all  have  but  marred  the 
face  of  nature  and  left  everywhere  the  signs  of  his  greed,  his  egoism. 
Only  the  great  blue  ethereal  dome— the  sun  which  shines  and  rules  over 
all— the  moon,  cold  and  lifeless- the  stars,  gleaming  from  their  heights  in 
the  realms  of  space— the  clouds  which  oftentimes  hide  even  these  from 
view— seem  as  they  were  when  the  Indiana  of  Nature  was  first  perfected. 
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A  Prehistoric  Fortification  Near  Madison,  Indiana.. 


By  Glenn  Culbertson. 


On  the  farm  of  Mrs.  James  Snyder  in  Trimble  county,  Ky.,  and  at  the 
bead  of  Broadway  Hollow,  so-called  because  it  is  directly  across  the  Ohio 
river  from  Broadway  in  Madison,  Ind.,  is  located  a  prehistoric  fortifica- 
tion.    To  a   few  people  in  the  immediate   viclntiy   this   fortification   is 


Hil/  Fort, 
Tr  tmb  I  e,  Co. 


known  as  the  Indian  fort,  but  to  my  knowledge  it  has  never  been  de- 
scribed, although  it  is  one  of  the  most  interesting  remains  of  prehistoric 
I)eople  In  all  that  region. 

The  hills  in  the  vicinity  of  Madison  are  approximately  four  hundred 
feet  above  low  water  level  of  the  Ohio  river.     They  are  capped  by  the 
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resistant  Niagara  and  Clinton  limestones,  underlaid  by  the  soft  Hudson 
shales.  Hence  bluffs  and  precipitous  slopes  are  not  at  all  infrequent.  The 
fortification,  mentioned,  is  situated  about  a  half  mile  back  from  the  bluffs 
and  steep  slopes  facing  the  Ohio,  and  between  the  two  principal  tribu- 
taries of  the  stream  which  occupies  Broadway  Hollow.  These  streams 
have  eroded  deep  but  narrow  valleys  which  in  the  upper  portions  are  en- 
closed in  part  by  perpendicular  cliffs. 

The  fortification,  as  may  be  seen  from  the  map,  is  roughly  triangular 
in  shape  and  Is  bounded  by  cliffs  some  75  feet  high  near  the  apex  at  the 
north  end.  These  cliffs  become  lower  gradually  as  the  south  side  of  the 
fortification  is  approached.  At  the  southwest  angle  the  height  is  still 
some  thirty  fcot,  while  at  the  southeast  angle  the  height  of  the  cliff  Is 
at  present  not  more  than  eight  or  ten  feet. 

The  neck  of  land  beeween  the  two  streams  at  the  south  was  fortified 
by  means  of  a  stone  and  earth  wall,  with  a  ditch  or  moat  on  the  outside. 
The  remains  of  the  wall,  except  on  the  steeper  slopes  near  the  ends, 
form  a  mass  of  earth  and  stones  some  ten  feet  wide  at  base  and  three  or 
four  feet  high.  The  ditch  outside  is  still  six  or  eight  feet  wide  and  has  a 
maximum  depth  of  two  or  three  feet  below  the  original  surface.  The 
wall  was  about  one  hundred  and  twenty  yards  long  and  strongly  curved 
outwards.  The  area  of  the  fortification  proper  is  about  one  and  one-third 
acres,  and  as  the  site  of  the  fort  has  never  been  cleared  of  its  forest 
growth,    it  is  still  covered  with  thick  underbrush  and  small  trees. 

The  fortification  is  admirably  located  for  the  purpose  of  defense.  On 
two  sides  of  the  triangle  it  would  be  almost  impossible  for  an  enemy  to 
enter  the  fort  even  if  undefended,  except,  perhaps,  at  the  southeast  angle, 
where  in  all  probability  a  supplementary  wall  was  built  The  stone  and 
earth  wall  across  the  neck  may  have  been,  and  probably  was,  surmounted 
by  a  stockade,  as  was  done  in  case  of  many  of  the  prehistoric  fortifica- 
tions in  Ohio.  There  are,  at  present,  however,  no  evidences  of  a  stockade 
visible. 

Of  the  different  kinds  of  prehistoric  fortifications  now  known  and 
recognized,  viz.,  signal  and  observatory  stations,  stockade  forts,  hill  forts 
and  stone  forts,  this  one  should  probably  be  classified  as  a  hill  fort,  and 
was  intended  as  a  place  of  retreat  on  the  approach  of  an  enemy.  The  tribe 
or  clan  using  the  fort  probably  cultivated  the  fertile  bottom  lands  near, 
and  fled  to  the  fort  as  occasion  demanded.    This  fortification  may  have 
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been  used  as  an  observatory  and  si|?nal  station,  also,  but  was  not  one  of  a 
series  known  to  extend  along  either  side  of  the  Ohio  River,  since  from 
this  point  it  is  impossible  to  see  or  be  seen  from  the  Ohio  at  any  distance 
either  up  or  down.  The  site  is  an  admirable  one,  however,  for  signaling 
across  to  the  headwaters  of  Indian  Kcntucl^y  creelc,  in  Indiana,  along 
which  are  found  many  evidences  of  prehistoric  inhabitants.  There  are  no 
visible  ash  or  charcoal  remains  in  the  vicinity  of  the  fort,  so  the  signal 
theory  remains  unproven. 
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A  Note  on  the  Breeding  IIabits   of  the  Common  or  White 

Sucker. 


By  Glenn  Culbektson. 


WhHo  rtshing  on  Rig  Creek  in  Jefferson  County,  Ind.,  last  April  the 
writer  had  an  opportunity  to  observe  at  short  range  the  spawning  haldts 
of  the  common  White  Sucker  (Catostomus  teres).  It  is  the  habit  of  this 
fish  to  spawn  in  the  swiftly  flowing  water  of  ripples  rather  than  in  the 
still  water  of  pools,  and  If  I  am  not  mistaken  during  the  night  rather  than 
the  day. 

In  the  case  under  observation  there  was  a  school  of  suckers,  some 
twenty  or  twenty-live  in  number,  and  ranging  in  size  from  nine  or  ten 
incbes  to  thirteen  or  fourteen  inches  in  length.  The  location  was  a  short 
reach  of  swift  water  some  three  or  four  inches  in  depth,  between  two 
large  pools.  The  ripple  was  dose  to  a  steep  bank  and  was  overhung  by 
the  branches  of  trees,  making  the  place  rather  dark  even  at  noon.  The 
fi.sh  with  few  exceptions  were  constantly  swimming  about,  now  in  the 
ileeper  water  and.  again  for  a  short  time  in  the  shallow  water  of  the 
ripples.     A  few  were  lying  quietly  on  the  l:ottom  in  the  swift  water. 

My  attention  on  observing  the  school  for  a  few  minutes  was  soon 
attracted  to  a  large  female,  thirteen  or  fourteen  inches  in  length  and  two 
males  about  ten  or  eleven  inches  long.  Whenever  tills  particular  female 
swam  from  the  pool  above  down  into  tlie  swift  water,  the  two  males, 
which  always  swam  approximately  side  by  side,  and  some  five  or  six 
incbes  apart,  would  endeavor  to  pass  one  on  either  side  of  the  female. 
In  the  one  case  where  the  actual  si)awning  occurred,  the  two  males 
reached  positions  close  to  and  on  either  side  of  the  female  and  with  the 
anterior  portions  of  their  heads  some  two  inches  farther  l)ack  than  that  of 
the  female,  the  heads  of  all  being  upstream.  While  thus  stationary  in  this 
position  the  males  struck  the*  female  each  with  head  and  then  tail,  al- 
ternately, and  with  great  rapidity.  This  motion  was  continued  some  four 
or  five  seconds.  At  the  same  time,  the  swift  water  of  the  ripple  below 
the  spawning  fish  becfluie  of  a  milky  white  color,  due  to  the  spermatic 
fluid  of  the  mnles.     On  taking  the  same  female  a  few  minutes  later  the 

,•>— .A.  OF  S(  FFNTE,  '03. 


66 

spawn  was  found  to  be  abundant  and  to  pass  very  readily  from  the 
body.  On  taking  two  or  three  of  the  males  the  usually  smooth  portion  of 
the  heads  was  found  to  be  covered  with  numerous  tubercles  from  one  to 
two  millimeters  long.  The  tail  fins  of  the  males  were  also  found  with 
rows  of  similar  tubercles  along  the  rays.  No  tubercles  were  found  on  the 
female. 

The  spawn  could  have  done  nothing  else  than  to  have  floated  off  into 
the  still  water  of  the  pool  below,  where  some  may  have  found  lodgment 
among  the  water  plants. 

Whetiier  polyandry,  or  perhaps  more  exactly  diandry,  if  the  term 
may  be  so  used,  is  always  the  habit  of  the  femaie  sucker  I  am  unal)le  to 
say,  but  in  this  case  it  certainly  was. 


Notes  on  the  Caves  of  Cuba. 

By  J.  W.  Beede. 
(By  title.) 


Effect  of  Ultraviolet  Light  on  the  Action  of  the  Coherer. 

By  Arthur  L.  Foley. 
(By  title.) 


The  Life  of  Radium. 

By  Arthur  L.  Foley. 
(By  title.) 
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"Colds"  and  Cold. 


By  Robert  Hessler. 


It  is  often  said  that  on  account  of  variable  weather  conditions,  that  is, 
sudden  and  violent  atmospheric  changes,  the  climate  of  Indiana  is  an 
unhealthy  one  and  that  this  is  the  reason  why  "colds"  are  so  common 
among  us.    No\v  is  this  true,  especially  the  deduction? 

Most  of  us,  I  believe,  will  admit  that  changes  in  temperature  are 
rather  sudden  at  times  and  that  the  dally  weather  conditions  are  quite 
variable,  but  that  our  climate— that  is,  the  sum  total  of  all  weather  condi- 
tions for  long  periods  of  time— Is  one  conducive  to  the  production  of 
"colds,"  per  se,  may  be  denied  by  some. 

Now  when  I  speak  of  a  "cold"  I  am  assuming  that  everybody  knows 
what  that  means.  A  cold— why,  yes,  of  course.  Everybody  knows  what 
a  cold  is. 

As  a  matter  of  fact  many  think  they  know— which  is  something 
entirely  different.  We  all  know  the  dictionary  definition:  "Cold.— An 
indisposition  commonly  ascribed  to  exposure  to  cold;  especially,  a 
catarrhal  inflammation  of  the  mucous  membrane  of  the  nose,  pharynx, 
larynx,  trachea,  bronchi,  or  bronchal  tubes."    (Century.) 

Physicians  use  the  term  very  freely  in  conversation  or  consultation 
with  their  patients.  There  is  good  rea.son  for  this.  When  the  patient 
comes  to  the  physician  he  not  only  wants  a  medicine  or  a  prescription  but 
he  also  wants  to  know  about  his  disease  or  affection;  he  will  want  to 
know  the  name  at  least,  and  very  likely  also  the  cause.  We  all  want  an 
explanation  of  what  is  wrong  when  we  are  sick,  and  the  simpler  the 
explanation  the  better.  If  the  physician  wants  to  be  exact  and  gives  the 
explanation  in  technical  terms  that  have  a  definite  meaning,  then  he  must 
explain  the  terms  themselves,  all  of  which  takes  a  lot  of  time— and  so  the 
busj'  practitioner  has  recourse  to  a  number  of  terms  and  phrases  which 
have  long  been  in  use  and  with  which  the  laity  are  familiar.  When,  there- 
fore, the  anxious  patient  asks  for  the  common  name  of  his  disease  or  for 
Its  cause,  and  the  knowing  physician  answers  assurlngly  and  perhaps 
authoritatively   the   magic  word   "cold,"   all   is   serene.     Such   words   as 
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cold,  rheumatism,  malaria  aud  the  like  are  timesavers.  Such  terms  are 
often  used  both  in  the  sense  of  cause  and  effect. 

Well,  I  don't  see  where  I  got  my  cold  or  caught  my  cold,  the  patient 
will  say.  Well,  I  don't  either,  the  physician  may  reply,  while  he  writes 
the  prescription  or  puts  up  the  hottle  of  medicine.  In  the  meantime  the 
patient  will  mentally  go  over  the  events  of  the  past  few  days  until  he 
finds  where,  as  he  thinks,  he  has  exposed  himself  to  cold,  perhaps  to  a 
draught  or  went  out  bareheaded;  and  then  he  is  able  to  account  for  his 
illness  or  for  his  "cold."    This  is  all  very  simple. 

Now,  ns  a  matter  of  fact  the  term  cold  as  ordinarily  understood  as  an 
ailment,  or  even  as  a  cause  for  an  ailment,  has  practically  gone  out  of  use 
among  physicians  themselves,  and  the  word  is  seldom  seen  in  the  best 
medical  literature  of  today. 

But  let  us  return  to  the  popular  use  of  the  term.  Colds  in  the  human 
body  have  a  most  varied  form  of  manifestation.  A  cold  in  the  head  is 
perhaps  the  most  common.  We  often  hear  of  colds  settling  in  certain 
parts  of  the  body  or  of  traveling  about  from  one  organ  to  another.  A 
cold  which  begins  in  the  nose  may  travel  down  into  the  lungs  or  down 
the  alimentary  tract.  Affections  with  different  names  may  follow,  such  as 
catarrh,  or  tonsilitis.  bronchitis  or  pneumonia,  or  congestion  of  the  stom- 
ach or  liver  or  kidneys;  we  also  hear  of  colds  in  the  eyes  and  ears. 

Now  a  **cold"  in  the  sense  of  a  bodily  ailment  is  by  many  of  us  in- 
timately connected  with  cold  in  the  physical  sense,  that  is,  the  absence  of 
heat  or  a  lessened  amount  of  heat  in  the  atmosphere.  An  ingenious  ex- 
planation that  I  once  heard  was  this:  A  sudden  alternation  of  heat  and 
cold  acts  on  the  mucous  membrane  as  it  does  on  glass— it  causes  it  to 
crack,  and  then  disease  results.  This  would  be  a  simple  explanation  why 
Indiana,  with  its  great  and  sudden  variations  in  temperature,  is  un- 
healthy. 

Now,  this  sounds  plausible,  and  yet  we  are  told  by  arctic  explorers 
that  they  are  singularly  free  from  colds— and  acute  respiratory  affections 
generally— while  in  the  far  north,  notwithstanding  that  they  go  from 
their  warm  huts  or  cabins  out  into  the  intense  arctic  cold,  w-here  the 
contrast  is  much  greater  than  any  changes  in  Indiana.  It  would  seem 
that  if  a  cracking  of  mucous  membranes  takes  place  at  all  it  would  cer- 
tainly take  place  there,  and  disease  result. 

It  is  a  common  observation  that  colds  are  most  prevalent  among  ns 
during  the  cold  season,  and  so  we  naturally  associate  cold  with  **cold8," 
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yet  explorers  tell  us  that  **colds"  are  practically  unknown  In  the  far  north 
—there  must  need  be  some  other  explanation. 

Our  domestic  animals  witii  an  anatomy  and  physiology  closely  re- 
sembling our  own  are  not  subject,  at  least  to  any  extent,  to  diseases  of 
the  respiratory  tract  or  to  colds. 

If  our  State  is  unhealthy,  I  believe  we  must  look  elsewhere  than  to  the 
climate  to  account  for  the  prevalence  of  respiratory  diseases,  and  espec- 
ially colds.  The  old  pioneers  and  the  farmers  at  the  present  time  living 
in  thinly-settled  districts  do  not  complain  of  the  climate;  they  have  been 
and  are  healthy. 

The  use  of  natural  gas  and  overheated  rooms  is  a  fruitful  cause  of 
colds,  we  are  told.  Fires  burn  day  and  night  and  dry  out  the  atmos- 
phere, and  this  causes  the  respiratory  mucous  membranes  to  become  dry 
and  inflamed.  This  sounds  reasonable,  but,  we  may  ask,  why  do  not  the 
inhabitants  of  dry,  arid  plains  or  deserts— with  an  exceedingly  hot  and  dry 
atmosphere,  exceeding  that  of  our  rooms— why  do  they  not  suffer  from 
inflammations  and  colds?  The  Bedouin?  are  said  to  have  such  delicate  or 
sensitive  mucous  membranes  that  they  can  not  bear  the  odor  of  a  city; 
however,  at  times  of  windstorms  they  get  nose  and  throat  full  of  sand  and 
dust  and  yet  they  are  none  the  worse  the  day  after. 

Physicists  tell  us  that  the  amount  of  moisture  the  air  is  capable  of 
holding  depends  on  its  temperature;  the  higher  the  temperature  the  more 
moisture  it  can  hold.  A  very  cold  air  may  be  a  very  dry  air  which  may 
take  up  considerable  moisture  on  coming  in  contact  with  the  respiratory 
membranes— yet  it  is  known  that  in  an  otherwise  pure  atmosphere  no 
harm  results.  On  the  other  hand,  a  hot,  dry  desert  atmosphere  may  take 
up  considerable  moisture  from  these  membranes,  and  this  is  readily  sup- 
plied as  long  as  the  body  contains  sufficient  fluid  or  where  there  is  no  ex- 
cessive thirst.  We  see  practically  the  same  conditions  in  an  Iron 
foundry  or  rolling  mill.  In  this  excessively  hot  atmosphere  the  respira- 
tory membranes  of  the  men  may  suffer  very  little  because  they  give  off 
the  fluid  so  freely  supplied  the  body  as  drink.  Membranes  keep  them- 
selves moist  in  a  dry  atmosphere  just  as  the  skin  keeps  itself  moist.  As 
a  matter  of  fact,  the  amount  of  moisture  or  the  dryness  of  the  air  has 
nothing  to  do  with  the  production  of  colds— other  things  being  equal. 

A  variation  of  this  hot-air  and  dry-room  theory  is  that  it  is  necessary 
to  come  in  contact  with  the  outer  raw  air  before  inflammation  results; 
that  this  first  brings  on  a  congestion  and  this  in  turn  Is  followed  by  the 


70 

inflammation  or  the  cold.  We  may  also  be  told  that  improper  clothing 
plays  an  important  part;  that  we  either  bundle  up  too  much  or  that  we 
do  not  dress  warmly  enough.  Some  persons  account  for  their  colds  by  the 
underwear  used,  loth  as  regards  material  and  texture. 

Now,  it  is  well  known  that  individuals  who  in  town  are  subject  to 
colds  will  be  free  from  them  on  going  to  the  wild  woods.  The  experience 
of  himters  far  away  from  civilization  is  of  interest  in  this  connection; 
they  will  undergo  all  sorts  of  hardships  and  exposures,  get  wet  and  cold, 
leave  their  little  cabin  with  Its  red  hot  stove  and  step  out  into  the  cold 
winter  air  and  back  again,  and  yet  they  do  not  take  cold. 

Taking  it  all  in  all,  it  would  seem  that  we  will  have  to  look  elsewhere 
than  to  exposure  to  physical  cold  for  the  production  of  the  affection  we 
know  as  a  "cold."  It  is  not  to  be  denied  that  we  do  take  colds  after  an 
exposure,  as  we  all  know  from  experience,  but  there  must  be  some  other 
factor  involved.  Indeed,  long  ago  that  patient  scientist  and  philosopher, 
Benjamin  Franldin.  arrived  at  this  conclusion.  In  his  autobiography  are 
recorded  a  number  of  observations  that  he  made  on  colds,  and  he  came  to 
the  conclusion  that  simple  exposure  to  cold  was  not  a  sufficient  cause. 
What  this  something,  this  unknown  factor,  is  he  did  not  know— in  fact  we 
are  just  beginning  to  find  out.  I  am  almost  inclined  to  believe  that  if 
Ben  Franklin  had  been  a  physician  or  had  had  the  education  of  a  physi- 
cian we  would  have  known  long  ago. 

Now,  we  have  been  using  the  term  **a  cold"  without  any  real  definition 
of  its  meeting;  we  assumed  that  everybody  knows  what  a  cold  is,  but  as  a 
matter  of  fact  there  is  a  whole  list  of  words  used  by  the  laity  in  a  loose 
way  which  all  stand  for  the  same  thing.  A  cough  or  a  running  nose, 
headache,  sore  tliroat  catarrhal  affections,  tonsilitis,  stiff  neck,  pleurisy, 
rheumatism,  neuralgia,  lumbago,  gout,  fever,  malaria,  inflammation  or 
soreness  of  the  kidneys  and  so  forth,  are  either  synonyms  for  a  cold  or 
are  said  to  be  due  to  cold  or  that  a  cold  has  settleil  in  some  particular  part 
of  the  body. 

For  instance,  the  significance  or  meaning  of  the  term  malaria  as  ordi- 
narily used  may  at  first  sight  seem  obscure,  but  it  is  very  frequently  used 
in  those  cases  of  '^cold"  where  there  is  considerable  fever  and  perhaps 
some  chills.  As  a  matter  of  fact,  real  malarial  fever  is  a  comparatively 
rare  disease  and  is  practically  absent  during  the  winter  months.  It  can 
be  definitely  diagnosed  by  an  examination  of  the  blood,  and  cases  usually 
require   active   medication,    that    is.    the   use   of   some    antiperiodic   like 
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quinine,  before  recovery  takes  place.  Self-diagnosed  cases  of  "malaria," 
that  is  "colds."  usually  get  well  in  a  short  time,  and  without  the  use  of 
large  doses  of  quinine. 

Popular  medical  terms  are  used  in  a  very  loose  way  and  physicians 
using  them  among  each  other  are  constantly  compelled  to  define  them  or 
explain  just  what  is  meant— and  we  all  know  of  the  proverbial  doctors* 
quarrel. 

Now,  if  a  physician  speaking  before  a  medical  society  or  in  writing 
for  a  first-class  medical  journal  used  the  term  "a  cold"  and  had  to  give  a 
definition  he  likely  would  find  it  a  difficult  task.  Perhaps  on  examining 
the  underlying  facts  we  may  arrive  at  some  definite  conclusions  and  per- 
haps be  able  to  make  a  definition.  It  would  likely  be  something  after 
this  fashion:  A  cold  is  the  reaction  of  the  body  toward  some  irritant  or 
infective  matter,  the  amount  of  reaction  depending  on  the  amount  of  this 
matter  and  its  localization  in  the  body;  the  reaction  may  be  general  or 
local:  it  differs  from  the  specific  fevers  by  its  history. 

During  a  cold  some  irritant  substance  is  in  the  body.  This  irritant 
may  differ  in  different  forms  of  cold.  The  inhalation  of  certain  gases  or 
chemicals  or  vegetable  substances  may  be  followed  by  a  transient  cold. 
Some  forms  are  regarded  as  due  to  the  inhalation  of  pollen,  as  rose  cold 
and  hay  fever;  other  forms  occur  in  diseases  like  measles,  scarlet  fever 
and  the  like.  A  common  cold  differs  from  these  special  forms  by  its 
history. 

As  to  causes:  "Getting  chilled"  or  "overheated,"  or  "getting  the  feet 
wet"  are  not  real  causes  of  common  colds— they  are  regarded  as  simply 
exciting  causes  or  of  opening  up  the  avenues  for  the  real  cause.  They 
stand  in  about  the  same  relation  as  the  plowing  of  the  field  does  to  the 
sowing  of  the  seed— you  can  i)low  and  harrow  and  prepare  the  ground  as 
much  as  you  please,  but  no  crop  will  follow  unless  you  seed  the  prepared 
ground.  A  "cold"  will  not  follow  an  exi)osure  to  cold  in  the  physical 
sense  unless  the  seeds  are  present— and  this  is  why  arctic  explorers  are 
free  from  colds.  Moreover,  wo  know  from  experience  that  we  can  catch 
a  cold  in  the  hot  summer  days  as  well  as  in  the  winter  time. 

This  brings  up  the  question:  Where  do  we  get  the  seed  of  a  cold? 
As  elsewhere,  we  get  the  seed  from  a  previous  crop.  We  get  our  colds 
from  persons  who  have  colds  especially  that  aggravating  form  of  cold 
known  as  catarrh. 
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How  Is  it  transmitted V  may  next  be  asked.  Through  the  agency  of  the 
dust  we  inhale,  is  the  answer. 

A  short  time  ago  we  spoke  of  infective  matter;  this  infective  matter  Is 
the  seed,  placed  in  the  dust  by  persons  who  have  colds. 

Now,  this  is  all  theory,  some  will  exclaim.  Let  us  admit  it  is  a  theory. 
Now,  a  theory  is  of  value  if  it  explains  phenomena  and  In  proportion  as  It 
explains  it  Ijecnmes  a  true  theory;  moreover,  a  working  theory  has  value 
in  enabling  us  to  predict. 

Let  me  cite  a  few  instances  or  examples  and  see  how  this  infective 
dust  theory,  if  you  choose  to  call  it  so,  works  out. 

Men  who  in  towns  are  constantly  afflicted  with  colds  and  catarrhs, 
with  pains  and  aches  in  the  joints,  and  with  headaches,  are  often  singu- 
larly free  from  these  complaints  while  in  the  country  for  an  extended 
period.  It  is  true  that  mode  of  life  has  something  to  do  with  this;  the 
exercise,  the  plain  food.  etc..  all  contribute  to  their  well-being,  but  one 
factor  stands  out  above  all  others— the  pure  atmosphere  with  the  absence 
of  infective  dust. 

It  has  long  been  noticed  by  those  susceptible  to  colds  that  a  cold  often 
follows  a  ride  on  the  railway,  and  it  is  usually  ascribed  to  some  draught- 
to  some  open  window  or  door.  In  reality  it  Is  due  to  the  highly  con- 
taminated air  of  the  car— the  aisles  at  times  resemble  in  fllthiness  the 
habitation  of  some  domestic  animal. 

Since  interurbau  cars  have  come  into  use  a  new  phase  of  this  question 
of  railway  colds,  so  to  speak,  has  developed.  The  open  car  furnishes  an 
abundance  of  fresh  air  while  the  closed  one  in  the  winter  season  may  not 
diflTer  greatly  from  the  steam  road  cars  in  regard  to  the  polluted  atmos- 
phere. Susceptible  persons  have  often  been  i)uzzled  how  they  catch  cold 
on  a  closed  car  on  a  comparatively  warm  day  and  do  not  catch  cold  in  an 
open  car  im  a  cold,  raw  day,  say  in  the  fall  before  tlie  open  cars  are  taken 
off.  The  one  is  all  draiiulit  and  the  other  has  practically  no  draught.  The 
discerning  individual  will  readily  see  that  the  air  of  one  is  pure,  while 
that  of  the  other  is  not. 

Individual  susceptibility  of  (ourse  varies  greatly.  Some  persons  seem 
almost  immune,  or  succumb  only  after  an  unusual  exposure;  the  attack 
itself  may  lie  slight  or  severe. 

Some  men  habitually  employed  in  situations  with  infected  dust  seem 
almost  immune.  Railroad  ]\*issenger  conductors  are  usually  the  picture 
of  heal  til.    This  is  easily  explained:  it  is  simply  the  action  of  the  law  of 


73 

the  survival  of  the  fittest.  The  managers  of  our  railways  are  careful 
wbom  they  employ  and  still  more  careful  whom  they  advance.  A  con- 
ductor reaches  his  i>osition  by  successive  advancements,  or  the  man  best 
suited  to  the  position  gets  the  place.  A  consumptive  conductor  or  one 
with  a  red,  inflamed  nose  or  watery  eyes,  or  subject  to  chronic  hoarse- 
ness, is  almost  an  anomaly  on  our  largv?  railways— if  such  a  man  did  not 
resign  of  his  own  accord  because  of  his  inaliility  to  adapt  himself  tiv  the 
conditions,  it  certainly  would  not  take  long  until  the  management  "lirod" 
him. 

This  weeding  out  process  plays  a  most  important  part  throughout  life. 
The  most  susceptible  perish  early;  long  lived  individuals  are  found  mainly 
in  thinly  settled  regions.  It  is  often  said  of  the  backwood  mountaineers 
of  some  of  our  Southern  States  that  they  do  not  die;  they  simply  wither 
up  of  old  age. 

It  is  not  to  be  understood  that  everybody  is  susceptible  to  dust  infec- 
tions: as  in  all  other  diseases,  there  are  always  some  persons  who  escape, 
or  who  are  attacked  so  slightly  at  the  time  of  the  prevalence  of  an 
epidemic  that  we  can  scarcely  consider  them  affected.  On  the  other  hand, 
some  individuals  complain  severely  after  each  exposure,  after  a  railway 
journey,  or  after  the  prevalence  of  a  Avindstorm  or  after  attending  a 
crowded  hall  with  poor  ventilation,  in  fact  any  place  where  the  atmos- 
phere is  contaminated.  The  cold  may  show  itself  the  same  day  or  not  for 
several  weeks,  as  in  the  case  of  pleurisy.  With  many  i)ersons  about  who 
are  infected,  the  chance  of  becoming  infected  is  of  course  greater. 

The  habit  of  sweeping  and  dusting  a  closed  room  while  persons  are 
compelled  to  be  in  it  is  a  most  reprehensible  one— the  dust  stirred  into  the 
air  irritates  the  respiratory  mucous  membranes,  to  say  the  least,  and  the 
feather  duster  is  a  fruitful  source  of  coughs  and  colds;  it  is  too  often 
brought  into  action  to  dust  the  seats  and  furniture  in  a  room  or  hall  just 
prior  to  the  arrival  of  an  audience.*  The  accumulated  dust  of  a  week  or 
more  may  be  suspended  in  the  air  ready  for  inhalation,  and  we  think  little 
about  it,  although  a  thick  layer  of  dust  on  a  chair  we  are  about  to  occupy 
strongly  attracts  our  attention,  and  yet  it  is  infinitely  worse  to  inhale  the 
dust  than  it  is  to  get  it  on  our  clothing.     It  is  evident  that  this  stirred  up 


♦NoTK.— To  ray  certain  knowledge  this  very  tiling  occurred  in  the  room  where  the  Acad- 
emy met ;  dait  which  lay  thickly  on  the  chairs  was  stirred  up  with  a  feather  duster  half  an 
hour  before  we  met.  The  amount  of  coughing  and  sneezing  at  the  time  this  paper  was 
read  was  so  noticeable  that  the  newspapers  called  attention  to  it. 
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dust  is  redeposited  on  our  respiratory  mucous  membranes  and  only  too 
often  with  evil  results. 

I  have  had  many  persons  under  obsei'vation  who  are  subject  to  this 
dust  infection,  and  where  the  source  of  their  cold  could  be  readily  traced, 
and  who,  moreover,  suffered  less  after  it  was  explained  to  them  how  they 
catch  cold— and  in  proportion  as  they  have  been  able  to  avoid  the  inhala- 
tion of  an  infected  dust  atmosphere  they  have  found  the  climate  of  Indi- 
ana a  healthy  one. 

City  and  town  people  are,  of  course,  the  worst  sufferers,  and  a  seden- 
tary life  with  a  body  habitually  overloaded  with  food  and  waste  products 
is  a  contributing  factor— such  a  life  places  the  body  at  a  disadvantage  in 
warding  off  or  in  resisting  disease.  Colds,  moreover,  often  allow  the 
entrance  and  spread  of  other  diseases.  We  can  frequently  trace  a  dan- 
gerous disease  back  to  the  time  of  a  *'cold." 

The  subject  is  a  serious  one.  According  to  the  recent  report  of  the 
Indiana  State  Board  of  Health  last  year,  a  total  of  7,007  persons  found 
their  death  breathing  dust-laden  air.  Indeed,  if  the  whole  truth  were 
known  the  total  number  would  be  even  greater.  The  number  of  persons 
who  are  simply  affected,  made  sick,  and  who  do  not  die  from  the  attacks 
of  cold  and  diseases  traceable  to  colds,  is  an  extremely  large  one. 

The  experience  of  arctic  explorers  in  the  far  north  has  already  been 
referred  to.  Although  severely  exposed  to  cold,  they  are  free  from  colds, 
and  now  it  should  be  added  that  the  moment  they  return  to  civilization 
they  suffer  most  acutely. 

We  might  be  tempted  to  ask:  Are  *'colds"  a  product  of  civilization? 
It  would  seem  so.  Civilized  countries,  however,  differ  greatly  in  the 
prevalence  of  colds  and  catarrhs  and  a  host  of  infections  due  to  infected 
dust— a  number  of  which  have  already  been  mentioned.  The  inhabitants 
of  many  European  countries  suffer  but  little;  inhabitants  of  the  United 
States  suffer  greatly,  and  in  our  State  colds  and  catarrhs  are  almost  uni- 
versal. I  believe  it  was  Charles  Dickens  who  remarked  about  the  accu- 
rate aim  of  the  American  in  spitting,  and  travelers  from  the  old  world  are 
amazed  at  the  condition  of  our  sidewalks  and  floors  of  public  halls  and 
railway  coaches. 

How  far  do  we  have  to  go  to  find  the  cause  for  the  so-called  un- 
healthy condition  of  Indiana  It  would  seem  that  if  our  State  is  un- 
healthy, man  himself  has  made  it  so. 
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I  might  stop  here,  but  I  ain  inclined  to  think  that  some  one  will 
say  that  the  term  "infective  dust"  is  rather  vague.  A  pathologist  or 
bacteriologist  would  demand  something  more  definite.  lie  will  likely 
call  our  attention  to  the  little  bits  of  yellowish  or  greenish  matter 
which  we  so  frequently  spit  up  and  which  is  coughed  up  in  large  quan- 
tities by  persons  severely  afflicted  with  inflammation  of  the  respiratory 
tract.  He  will  tell  us  that  this  matter  is  made  up  mainly  of  white  cells 
from  the  blood  which  have  been  killed  off  in  the  struggle  with  this 
so-called  infective  matter,  and  he  will  mention  a  lot  of  big  names  that 
are  Greek  to  909  in  every  1,000  persons. 

Now,  1  have  purposely  refrained  from  making  use  of  the  term  mi- 
crobe. A  wise  sanitarian  has  said  that  as  long  as  you  speak  of  infective 
matter  you  come  in  for  very  little  criticism,  but  the  moment  you  men- 
tion microbes  the  newspapers  jump  on  you  and  ridicule  the  idea  that 
dust  is  dangerous  or  that  it  is  dangerous  to  spit  whenever  and  wherever 
we  choose.  The  newspapers  are  great  factors  in  disseminating  useful 
knowledge,  and  if  they  will  not  speak  ill  of  infected  dust  but  will 
antagonize  any  statements  based  on  microbes,  it  seems  to  me  that  we 
would  best  stop  and  let  the  bacteriologist  continue  the  discussion. 


A  Method  of  Determining  the  Absolute  Dilation  of  Mercuky. 

By  Arthur  L.  Foley. 
(By  title.) 
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What  Bacteriology  Has  Done  for  Sanitary  Science. 


By  Severance  Burraqe. 


Sanitation,  the  science  of  disease  prevention,  lias  been  practiced  vari- 
ously and  in  varying  degrees  from  time  immemorial;  but  it  was  of 
little  importance  and  remained  in  comparative  obscurity  and  impotence 
until  the  birth  of  bacteriology  in  the  latter  part  of  the  nineteenth  cen- 
tury. The  establishment  of  this  new  science  by  Robert  Koch  in  1881 
marked  a  most  important  epoch  in  the  history  and  practice  of  preventive 
medicine.  Sanitation  at  once  became  transformed  from  a  puny,  uncer- 
tain, "hit  or  miss"  science  into  one  of  the  most  important  factors  in 
modem  civilization.  The  causes  of  many  diseases  being  positively 
known,  the  possible  causes  of  many  others  being  inferred,  the  sani- 
tarian had  the  most  important  key  in  his  possession  for  the  prevention 
of  those  diseases.  In  other  words,  he  became  much  better  fitted  to 
practice  his  profession.  Furthermore,  each  separate  branch  of  sanitary 
science  has  received  from  the  bacteriologist  definite  knowledge  which 
has  made  it  far  more  exact  and  practical,  and  correspondingly  more 
efficient. 

Take  for  example  the  subject  of  disinfection.  This  science  in  various 
forms  has  been  practiced  for  many  centuries.  Ovid  states  with  regard 
to  it  that  sulphur  was  used  by  the  shepherd  of  his  time  for  purifying 
wool  from  contagious  diseases.  At  the  time  of  Hippocrates  sulphur 
was  used  as  a  preventive  against  plague.  While  good  results  were  often 
obtained  by  pursuing  these  and  other  such  practices,  the  exact  reasons 
for  the  results  were  not  understood.  Today,  however,  the  bacteriolo- 
gists have  shown  by  exhaustive  and  conclusive  experiments  that  certain 
specific  disease  germs  are  destroyed  by  certain  disinfectants  under  cer- 
tain conditions.  They  have  also  sliown  that  the  spores  of  certain  bacteria 
will  not  be  killed  by  the  same  processes  which  destroy  the  vegetative 
forms  of  the  same  species.  Thus  they  are  able  to  tell  us  that  some 
of  the  ancient  practices  were  entirely  useless,  others  were  quite  unneces- 
sary, while  still  others  were  very  efficient. 

More  than  400  years  B.  C,  Hippocrates  advised  that  all  polluted 
water  should  be  boiled  and  filtered  before  being  used  for  drinking  pur- 
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poses.  Today  we  know  what  constitutes  dangerous  pollution,  and  the 
bacteriologist  tells  us  precisely  what  the  processes  of  boiling  and  filtering 
do  to  this  pollution  in  the  water.  He  can  very  readily  detect  a  polluted 
water  by  analysis,  and  aside  from  showing  the  presence  of  pathogenic 
bacteria,  he  can  show  the  presence  as  well  of  those  bacteria  which  come 
only  from  sewage.  Along  this  same  line  bacteriology  is  indispensable 
to  the  sanitary  scientist  in  testing  the  efficiency  of  water  filters,  both 
large  and  small.  In  the  matter  of  sewage  disposal,  he  has  shown  the 
effects  of  the  soil  bacteria  in  destroying  the  infectious  material  in  filth 
which  is  spread  over  the  surface  of  the  ground,  or  upon  filter  beds; 
and  again,  in  the  putrefying  action  in  the  septic  tank,  he  has  shown 
an  efficient  purification. 

It  is  now  known  through  the  researches  of  the  bacteriologists  that 
the  typhoid  bacillus  and  other  pathogenic  bacteria  can  and  do  resist 
the  freezing  temperatures  for  many  weeks.  Hence  the  freezing  of  water 
does  not  necessarily  purify  it  of  all  of  its  disease-producing  agencies. 

It  has  been  shown  that  the  changes  which  occur  in  milk  are  wholly 
due  to  bacteria.  Hence  the  bacteriologist  has  pointed  out  the  necessity 
of  bacteriological  cleanliness  in  and  about  the  dairies.  Oftentimes  dis- 
ease germs  may  be  found  in  the  milk,  jiointing  to  the  need  of  inspection 
of  dairies  and  the  careful  supervision  of  our  public  milk  supplies. 

Putrefactive  changes  in  meat  and  other  foods,  due  to  bacterial 
growths,  result  oftentimes  in  the  production  of  ptomaines.  Therefore 
care  should  be  exercised  in  the  sale  of  meat  and  other  foods.  Fruits 
and  vegetables  are  known  to  harbor  germs  on  their  outer  skins,  and, 
when  handled  by  infected  persons,  may  result  in  spreading  disease. 
Undoubtedly  this  is  the  source  of  many  so-called  sporadic  cases  of 
disease.  Experiments  have  shown  that  the  typhoid  bacillus  may  remain 
alive  in  the  stomach  of  the  living  oyster  for  several  weeks.  Serious 
epidemics  of  typhoid  fever  have  been  spread  through  the  agency  of 
oysters  which  were  fattened  in  sewage  polluted  waters. 

The  masterly  researches  of  Pasteur,  Tyndall  and  Lister  resulted 
in  the  protection  of  wounds  from  infection,  and  made  it  possible  to 
undertake  previously  Impossible  surgical  operations.  They  simply  proved 
the  presence  of  germs  in  the  dust  of  the  air,  and  showed  the  necessity 
of  keeping  this  germ-bearing  dust  away  from  the  vicinity  of  the  oper- 
ating table. 
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Bacteriology  assists  materially  in  the  prompt  diagnosis  of*  many 
of  the  contagious  diseases,  such  as  diphtheria  and  tuljerculosis,  malcing 
early  Isolation  and  quarantine  possible. 

The  old  idea  that  consumption  was  a  constitutional  disease  has  been 
exploded.  Dr.  Koch,  in  1882.  declared  tliis  to  be  a  germ  disease.  Expe- 
rience has  shown  that  there  are  as  many  as  two  million  bacteria  in 
a  single  expectoration.  It  is  undoubtedly  through  the  medium  of  the 
sputum  tliat  most  of  the  consumption  is  spread,  and  these  facts  point 
out  the  necessity  and  importance  of  precautionary  measures. 

There  have  been  many  recent  discoveries  made  by  bacteriologists 
showing  that  certain  diseases  are  due,  not  to  bacteria,  but  to  animal 
parasites,  protozoa.  There  are  many  cases  in  which  these  animal  par- 
asites appear  to  be  carried  through  the  agency  of  insects.  An  example 
of  this  is  the  caiTying  of  malaria  germs  by  the  mosquito.  This  has  led 
the  sanitarian  to  make  important  crusades  against  the  mosquito,  de- 
stroying their  breeding  places,  and  in  this  way  checking  a  spread  of 
the  disease. 

Experiments  with  the  common  house  fly  have  shown  that  these  in- 
sects carry  Infected  material  on  their  legs  and  probosces.  Hence  the 
need  of  disinfecting  all  germ-bearing  material  which  may  come  within 
the  reach  of  the  fly.  Also  the  destruction  of  their  breeding  places  so 
as  to  reduce  as  far  as  possible  the  numbers  of  these  insects. 

The  discovery  of  antitoxic  serums,  the  direct  or  indirect  products  of 
bacterial  action  and  growth,  have  been  a  great  advance  in  bacteriology 
and  medicine,  not  only  for  tlie  curing  of  disease,  but,  more  important, 
for  protection  against  disease  as  well.  The  use  of  protective  serums 
is  now  in  its  infancy,  and  I  look  forward  to  the  time  when  the  bac- 
teriologist shall  have  discovered  or  manufactured,  with  the  assistance 
of  the  bacteria,  a  serum  or  mixture  of  serums  with  which  we  may 
be  inoculated,  and  thereby  protected  against  all  diseases,  perhaps  through- 
out life.    That  would  indeed  be  a  great  factor  in  preventive  medicine. 

These  facts  show  briefly  the  great  and  incalculable  assistance  given 
to  sanitary  science  by  one  of  the  youngest  of  the  many  "ologies."  That 
the  sanitary  scientists  have  taken  advantage  of  this  aid  is  evidenced  by 
the  attention  which  they  everywhere  receive,  and  the  importance  which 
is  now  attached  to  their  dictum  and  doings.  They  can  now  compel 
legislation  to  enforce  safeguards  against  disease,  and  it  is  a  benighted 
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coiniinniity  that  does  not  respect  those  measures.  These  measures  pro- 
tect the  state,  uiunicipaiity  and  the  home;  they  affect  schoolhouses, 
public  buildings,  foods,  and  street  cleaning;  in  fact,  there  is  hardly  a 
phase  of  social  or  industrial  life  that  is  not  reached  l)y  the  arm  of 
sanitary  precautions.  Further  cAidence  is  shown  by  a  study  of  vital 
statistics  during;  the  past  fifty  years,  wherein  may  be  seen  a  marked 
reduction  In  the  deaths  from  all  preventable  diseases.  All  of  this  has 
come  about,  and  much  more  is  yet  to  come.  I  believe,  through  this  re- 
naissance period  in  the  science  of  sanitation,  marked  by  the  estab- 
lishment of  the  germ  the(»ry  of  disease  and  the  birth  of  bacteriology. 
From  tliat  time  the  bacterioh  gist  and  the  sanitarian  have  marched  hand 
in  hand  in  tht'ir  grand  tight   against  disease  and  death. 
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On  the  Use  of  Nickkl  in  the  Coke  of  the  Marconi 
Magnetic  Coherer. 


By  Arthur  L.  Foley. 


The  magnetic  detector  of  electric  waves,  describctl  aud  used  by 
Iklareoni,*  consisted  of  a  "core  or  rod  of  thin  iron  wires  on  which  were 
wound  one  or  two  hiyers  of  thin  insulated  copper  wire.  Over  tliis 
winding  insulating  material  was  placed,  and  over  this  again,  another 
longer  winding  of  thin  copper  wire  contained  in  a  narrow  bobbin." 
One  terminal  of  the  inside  Avinding  was  connected  to  earth,  the  other 
to  an  elevated  conductor.  The  ends  of  the  outside  winding  were  con- 
nected to  a  telephone.  A  horseshoe  magnet,  suitably  placed,  was  moved 
by  clockwork  so  as  to  cause  a  continuous  change  or  successive  reversals 
or  the  magnetism  of  the  iron  core.  Electric  oscillations  of  suitable 
period  appeared  to  reduce  the  effects  of  magnetic  hysteresis,  hence  the 
magnetism  of  the  iron  core  increased  or  decreased  suddenly  with  each 
spark  of  the  transmitter,  inducing  a  current  in  the  outer  winding  con- 
nected to  the  telephone.  Marconi  had  (June,  11H»2)  used  this  apparatus 
for  some  months  in  the  reception  of  wireless  telegraph  messages  over 
a  distance  of  152  ndles,  and  with  less  power  employed  at  the  transmit- 
ting station  than  would  have  been  required  had  he  used  a  reliable  coherer 
instead   of  the   magnetic   detector. 

Marconi  noticed  that  "the  signals  in  the  telephone  are  weakest  when 
the  poles  of  the  rotating  magnet  have  just  passed  the  core  and  are 
increasing  their  distance  fi'om  it,  whilst  they  are  strongest  when  the 
magnet  poles  are  approaching  the  core."  To  obtain  more  definite  results 
on  this  point  I  arranged  to  use  a  ballistic  galvanometer  instead  of  a 
telephone,  and  to  take  readings  for  various  determined  positions  of 
the  magnet  aud  core. 

The  core,  which  was  5  cm.  long,  consisted  of  twenty-six  pieces  of 
annealed  piano  wire,  .003  cm.  in  diameter.  Over  this  was  wound  a 
single  layer  of  two  hundred  turns  of  silk  insulated  copper  wire  No.  30, 
giving  a  total  diameter  of  core  and  coil  of  approximately  .4  cm.  One 
end  of  the  coil  was  connected  to  a  vertical  wire  200  cm.  long:  the  other 
end  was  put  to  earth. 

"Note  "n  a  .Magoctic  Detector  of  Electric  Wares,  hy  (t.  Marconi,  ProcccdinRS  of  the 
Royal  Society,  Vol.  LXX.  Nu.  ^ivi,  July  29, 1902. 
6— A.  OF  SciKXCK,  *03. 
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The  outer  or  secondary  coil,  consisting  of  one  thousand  turns  of 
No.  30  wire,  was  wound  on  a  wooden  spool  of  such  dimensions  that 
the  coil  itself  was  1.7  cm.  long  and  .6  cm.  in  diameter  (inside).  The 
terminals  of  this  coil  wore  connected  to  a  Rowland  D'Arsonval  galvanom- 
eter through  a  key  arranged  to  short-circuit  the  galvanometer  after 
each  throw  of  the  needle.  This  brought  the  needle  to  rest  very  quickly, 
and  permitted  the  position  of  the  magnet  to  be  changed  without  affect- 
ing the  galvanometer. 

The  induction  coil  (one  inch)  of  the  transmitter  was  operated  by 
a  storage  cell  and  was  adjusted  to  give  a  2  mm.  spark  between  two 
small  brass  spheres,  one  connected  to  a  vertical  wire  200  cm.  long, 
the  other  to  eartli.  The  distance  between  the  transmitter  and  receiver 
was  varied  from  two  meters  to  twenty  meters.  The  results  given  in 
this  paper  were  obtained  wlien  the  distance  was  made  five  meters. 
No  effort  was  made  to  **tune"  the  circuits. 

The  magnet  was  made  from  a  bar  of  steel  1.0  cm.  square  and  3.7 
cm.  long,  bent  so  as  to  make  a  horseshoe  magnet  about  10  cm.  long  with 
parallel  legs  4.8  cm.  apart.  The  primary  and  secondary  coils  were 
fastened  in  place  on  a  board  grooved  and  graduated  so  that  the  magnet 
could  be  slid  back  and  forth  in  the  same  horizontal  plane  with,  and 
in  a  direction  at  right  angles  to,  the  iron  core,  and  placed  at  any  desired 
distance  from  it.  The  graduations  extended  from  0  to  12  cm.,  zero 
distance  corresponding  to  contact  between  the  ends  of  the  magnet  and 
the  core. 

To  get  a  reading  tlie  galvanometer  was  first  sliort-circuited  and 
the  magnet  placed  in  position.  The  short  circuit  was  then  broken, 
the  transmitter  operated  as  long  as  the  deflection  of  the  needle  was 
Increasing,   and  the  throw  observed. 

Table  I  gives  the  throws  of  the  galvanometer  for  the  given  distances 
between  the  magnet  and  core. 

A.  When  the  magnet  is  placed  10  cm.  from  the  core  and  moved 
one  space  nearer  each  successive  reading. 

B.  When  tlie  magnet  is  placed  in  contact  with  the  core  and  Is 
moved  one  space  farther  fiom  it  each  reading. 

C.  When  the  magnet  is  removed  some  distance  after  each  reading 
and  tlie  transmitter  operated  before  the  magnet  is  placed  In  position 
for  another  reading. 

D.  When  the  magnet  is  turned  over  (the  field  reversed)  between 
readings. 
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TABLE  I. 


Distance. 

A 

B 

0 

D 

0.0  cm       

2.0  cm. 
2.3     ** 
2.0     '• 
1.3     " 
04     *' 
0.3     '* 
0.2     ** 
0.1     ** 
00    *• 
00     ** 
0.0     ** 
0.0     ** 

7.6  cm. 

0.5    •*  

0.8  cm. 
0  9     ** 
1.0     ** 
0.9     ** 
1.0     '*• 
0.6     *' 
0  4** 
0.3     ** 
0  2** 
0.2     **   " 
0.1     ** 

4.0  cm. 
3.2     '* 
2.0     ** 
1.2     *' 
1.0     ** 
0.6     ** 
03     ** 
0  2** 
0  2** 
0.1    •* 
0.1    *• 

7.9     •* 

1.0   ••  

6  1     * 
3.6     * 
16     * 
1.1     * 
0.8     * 
0.6     * 
0.4     * 
0.3     * 
0.26  * 
0.2     ' 

2.0    *•  

3.0    **  

4  0**  

5.0    **  

^.0    •'  

7.0    **  

8.0    *•   

90    **  

10.0    **  
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Fig.  1. 
The  data  of  Table  I  are  plotted  in  Fig,  1.     A  comparison  of  curves 
^  and  B  shows  that  the  sensitiveness  of  the  magnetic  detector  depends 
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upon  both  the  distance  and  dU'ection  of  motion  of  the  moving  magnet. 
When  tlie  magnet  is  near  the  core  the  detector  is  more  sensitive  when 
tiie  magnet  is  approaching,  but  when  some  distance  from  the  core  the 
detector  is  more  sensitive  wlien  the  magnet  is  receding.  Both  curves 
Indicate  a  maximum  of  sensitiveness  at  a  distance  from  the  core,  the 
distance  being  less  Avhen  the  magnet  is  approaching  than  when  receding. 

Removing  the  magnet  and  operating  the  transmitter  tended  to  de- 
magnetize tlie  core.  Then  when  the  magnet  was  placed  in  i)osition  and 
the  transmitter  again  operated,  as  in  Curve  C,  there  was  a  relatively 
greater  change  in  the  magnetism  of  the  core  than  was  obtained  under 
the  conditions  of.  Curves  A  and  B.  Hence  the  deflections  in  CH)lumn 
C  are  greater  than  those  In  A  or  B.  It  is  evident  that  the  relative 
change  in  the  magnetization  of  the  core  would  be  greater  still  Avhere 
the  magnetic  field  Is  reversed  after  each  reading,  as  In  Curve  D. 

Since  niclvcl  is  more  susceptible  than  Iron  in  weak  magnetic  lields,^ 
and  less  susceptible  in  strong  fields,  it  occurred  to  the  writer  that 
a  more  uniform  sensibility  for  varying  distances  between  the  moving 
magnet  and  core  might  be  obtained  by  making  the  core  of  nickel. 

Four  cores  Avere  made,  each  one  being  5  cm.  long,  approximately  A 
cm.  In  diameter,  and  being  wound  Avith  tw^o  hundred  turns  of  No. 
3G  copper  wire. 

Core  1  consisted  of  2(5  pieces  of  piano  wire,  .003  cm.  In  diameter. 

Core  2  of  10  pieces  of  piano  wire  and  10  pieces  of  nickel  wire,  .082 
cm.  in  diameter. 

Core  3  of  2  pieces  of  piano  wire  and  13  pieces  of  nickel  wire. 

Core  4  of  14  pieces  of  nickel   wire. 

Tal)le  11  gives  the  deflections  at  various  distances  between  the 
magnet  and  each  of  the  four  cores,  the  magnet  being  moved  one  space 
at  a  time  and  having  its  poles  reversed  after  each  reading.  The  data 
for  three  of  the  cores  is  plotted  in  Fig.  2. 


TABLE  n. 


Distance. 


I     Core  1. 
Fe. 


Core  2. 
Fe  &  Ni. 


Core  3.     \     Core  4. 
Fe&Ni.    I         Ni. 


0.0  cm 
0.5  «« 
10  •• 
2.0  ** 
3.0  •• 
4  0  *• 
6.0  " 
8  0** 
10  0    *• 


7.6  cm. 
7.9 
6  1 
3.5 
1  6 
1  1 
0  6 
0  3 
0.2 


10.2  cm. 
9.5 
8.0 
4  6 
8.0 
1  7 
0.5 
0  2 
0  I 


i  o  cm. 
7.5 
7  2 
4.0 
2.0 
1.0 
0.4 
0  2 
0  1 


6.1  cm 
9.0 
8.9 
4  7 
1  35 
0  7 
0  35 
0  2 
0.1 


11 

10 

^- 

Q 

\S*  St  H\ 

0 

I     A"^ 

7 

So 

\fu 

1h' 

1 

■\l 

v 

1 

3 

2 

\    * 

\ 

1 

4^ 

S, 

0 

^ 

fc^ 

=1^ 

1 

1            4 

5 

( 

t             7 

a 

f 

10 

Fig.  2. 
The  sensitiveness  of  the  detector  with  a   nloliel  core  was  not  very 
different  from  the  sensitiveness  Avhen  an  iron  core  was  used.     Contrary 
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to  expecttitioTis.  hoAvevor,  the  sensitiveness  with  the  nickel  core  ap- 
peared to  be  the  greater  in  strong  fields  and  with  the  iron  core  in 
weali  fields.  Both  showed  a  maximum  of  sensitiA'eness  at  a  short  dis- 
tance from  the  magnet,  the  maximum  for  nickel  being  the  farther  re- 
moved. The  nickel  core  proved  to  be  more  sensitive  than  the  iron 
core  for  distances  up  to  J.5  cm. 

When  the  detector  was  worked  with  the  mixed  core  of  iron  and 
nickel  wires  the  deflections  of  the  galvanometer  increased  as  the  magnet 
approaclied  the  core,  even  up  to  the  point  of  contact.  The  curve  (Fe 
&  Ni,  Fig.  2)  lies  above  the  Fe  curve  at  all  points  and  above  the  Ni 
curve  at  most  points,  showing  that  a  mixed  core  consisting  of  annealed 
piano  wire  and  hard-draAvn  nickel  wire  produced  a  more  sensitive  de- 
tector than  was  obtained  by  using  a  core  of  piano  wire  only. 

The  detector  gave  small  deflections  of  the  galvanometer  when  I 
used  an  antimony  core;  also  when  I  used  a  core  of  iron  filings  contained 
in  a  thin-walled  glass  tube.  In  both  cases  deflections  were  obtained 
only  when  the  magnet  was  near  the  core.  A  core  of  bismuth  gave 
no  deflection. 

It  Is  probable  that  the  form  of  the  curve  of  Figs.  1  and  2  depends 
upon  other  points  than  those  considered  in  this  paper,  as  for  instance, 
the  frequency  and  intensity  of  the  oscillations  sent  out  by  the  trans- 
mitter and  the  annealing  of  the  steel  wires  used  in  the  core. 

Since  electric  oscillations  appear  to  "have  the  power  of  reducing 
the  effects  of  magnetic  hysteresis,"  it  has  occurred  to  the  writer  to  test 
their  effect  upon  the  hysteresis  loss  of  transformers,  armatures,  etc. 
Some  experimental  work  on  this  subject  has  been  done,  but  I  am 
not  yet  ready  to  announce  results. 

Physics  Laboratory  of  Indiana  University,  April,  1903. 
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The  Edison  Effect  in  a  "Hylo"  Lamp. 


By  Arthur  L.  Foley. 


The  figure  is  a  diagi-am  of  a  "Hylo"  turn-down  Incandescent  lamp 
In  which  N  and  s  represent  (when  the  current  is  in  the  direction  indi- 
cated) the  north  and  south  ends  respectively  of  the  16  c.p.  filament 
(F)  and  the  1  c.p.  filament  (f),  the  former  consisting  of  two  and 
the  latter  of  three  turns.  Whatever  he  the  direction  of  the  current  the 
filament  coils  are  of  opposite  polarity,  the  potential  difference  between 
legs  3  and  4  is  small,  and  that  between  legs  1  and  4  a  maximum. 
When  f  is  burning  F  is  in  series  witli  it,  but  the  current  is  insufllcient 
to  render  the  latter  luminous.  When  F  is  burning  f  is  short-circuited, 
but  has  the  same  potential  as  leg  4  of  F. 


Let  P  and  P'  be  points  on  the  globe  at  the  ends  of  a  diameter 
through  the  plane  of  the  filaments,  and  NS  and  sn  be  points  on  the 
globe  where  the  axes  of  the  filaments  F  and  f  meet  it.  At  P  there 
is  a  deposit  from  one  to  two  cm.  wide,  while  the  globe  is  perfectly 
clear  on  either  side.  At  P'  the  conditions  are  exactly  reversed,  the 
central  region  being  dark  with  clear  glass  on  each  side.  At  n,  also 
at  8,  there  Is  a  small  circular  deposit  about  half  the  area  of  a  turn 
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of  f.  This  deposit  is  surrouiuU'd  by  another  in  the  form  of  a  ring  al»out 
1  cm.  wide  and  2  cm.  in  diameter,  the  ring  being  open  next  the  l).ise 
of  the  lamp.  BetAveen  the  central  dcfposit  and  the  ring  the  ghiss  is 
clear.  There  is  no  deposit  Avlthin  2  cm.  of  the  base  of  the  lamp,  and 
very   little   on  the   crown. 

The  theory  of  molecnlar  shadows  and  the  Kdison  Effect,  so  thor- 
onghly  worked  ont  by  Fleming*  and  others,  exi)lains  the  general  char- 
acter of  the  deposit,  but  seems  to  fail  to  explain  the  definiteness  of 
it.  In  general  the  dejwsit  is  of  uniform  density  and  quite  dark,  while 
the  clear  places  are  jierfectly  clear,  the  line  of  separation  being  as 
definite  as  if  the  deposit   had  l»een  laid  on  with  a  l»rush. 

The  weak  ma^Mietic  tic  Id  of  the  small  filament  was  sufficient  to 
concentrate  the  deposit  at  the  ends  of  its  axes,  leaving  certain  regions 
perfectly  clear.  It  seems  that  it  should  be  possible  to  keep  clear  any 
desiitHl  part  of  tlie  wall  of  a   vacuum  tube. 

The  peculiarity  of  the  deposit  above  described  was  noticed  but  a 
few  weeks  since,  hence  the  incompleteness  of  this  investigation.  An 
attempt  to  age  a  number  of  similar  lamps  by  running  at  an  excessive 
voltage  resulted  in  a  practically  uniform  deposit. 

'^Molecular  Shadows  in  Incandescent  Lamps.     Philosophical  Magazine,  Vol.  20, 1885. 
A  Further  Kxamination  of  the  Edison  Effect  in  Glow  Lamps.    Philosotihical  Magazine, 
Vol.  42.  1«>6. 
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On  the  Use  of  Manganese  Dioxide  in  the  Generation  of 
Oxygen  from  Potassium  Chlorate. 


By  R.  U.  Ramsey. 


The  statement  is  sometimes  made  in  texts  on  chemistry  that  tlie 
part  played  by  manganese  dioxide  in  the  generation  of  oxygen  from 
potassium  chlorate  is  one  of  conduction  only,  that  any  other  oxid«3,  or 
ordinary  sand,  which  would  come  in  intimate  contact  with  the  potas- 
erium  chlorate,  would  do  as  well.  Since  the  black  oxide,  although  not 
expensive.  Is  more  expensive  than  sand,  the  use  of  sand  would  to 
some  extent  diminish  the  cost  of  oxygen  when  generated  from  potas- 
sium chlorate. 

To  test  this  point  Prof.  Foley  and  the  writer,  at  the  suggestion 
of  the  former,  made  the  experiments  as  described  below. 

The  potassium  chlorate,  mixed  with  a  definite  proportion  of  black 
oxide  or  other  material,  was  placed  in  an  ordinary  sheet-iron  generating 
retort  which  was  heated  with  a  large  Runson  burner.  The  oxygen 
was  led  through  a  lead  pipe  coiled  inside  a  calorimeter.  From  the 
calorimeter  it  passed  through  an  experimental  gas  meter  reading  to 
10  c.c.  By  this  means  the  total  volume  of  oxygen  generated  and  th'> 
generating  rate  could  be  determined  direOtly,  and  from  the  rise  of  tem- 
perature of  the  contents  of  the  calorimeter  the  approximate  temperature 
of  the  gas  could  be  determined.  Experiments  were  made  with  man- 
granese  dioxide,  powdered  silica,  sand,  and  Venetian  red.*  In  no  case 
except  with  the  manganese  dioxide,  did  the  amount  of  gas  given  off 
compare  with  that  computed  from  the  ciiemical  formula.  In  fact  the 
rate  of  generating,  when  using  substances  other  than  manganese  dioxide^ 
was  so  slow  that  calorimetric  determinations  could  not  be  made.  Th<- 
following  table  Avill   give   a   general   view   of   the   results: 


^Equal  parts  iron  o.\ide  and  cnlcium  sulphate. 


«0 


Substance. 


KCI03 


Generating 
Tim«. 


Volume. 
Observed.  Calculated. 


50gins.MnOa  . 
200  ••  "  . 
186  "  Silica 
500  *•  Sand  . 
120    "     MnO,. 


6  ,  65  Venetian  red  . 


250  gms. 
1000  " 
930  " 
500  " 
600  •• 
325    •• 


8  min. 
18.5    " 

24  " 
20  •• 
11       " 

25  " 


73  Liters 
257  " 
56  •• 
16.7  " 
137.5  " 
21.9    *• 


74.4 
296.5 
273 
147.6 
177.5 
97.6 


22" 
18 
19 
21 
21 
25 


Qas  lost. 
Exploded. 

Gas  lost. 


The  first  column  grives  the  amount  and  name  of  substance  used; 
2d,  amount  of  potassium  chlorate;  3d,  duration  of  the  experiment  in  min- 
utes; 4th,  the  volume  of  gas  liberated  as  shown  by  the  gas  meter;  5th, 
volume  of  gas  as  calculated  from  mass  of  potassium  chlorate  and  tem- 
perature and  pressure  of  gas  in  the  meter;  6th,  temperature  of  gas  in 
meter. 

In  the  third  experiment  with  powdered  silica  heat  was  applied  stead- 
ily for  twenty-four  minutes  until  suddenly  the  deliA-ery  tube  connecting 
the  retort  to  the  calorimeter  was  blown  off  and  a  stream  of  blazing 
molten  silica  was  shot  a  distance  of  fifteen  feet  across  the  room.  Upon 
cleaning  the  retort  it  was  found  that  the  mass  of  chlorate  and  silica 
had  been  in  a  foaming  semi-fluid  condition  filling  the  entire  retort  and 
forcing  itself  through  the  delivery  tube.  In  the  case  of  sand  (from 
the  shore  of  Lake  Michigan)  heat  was  applied  for  twenty  minutes  with 
:i  very  small  amount  of  oxygen  given  off.  In  every  case  with  manganese 
dioxide  the  gas  had  been  entirely  driven  off  in  a  shorter  time  with 
a  flame  greatly  reduced  from  the  normal.  In  fact  a  considerable  amount 
of  gas  bubbled  through  the  meter  owing  to  the  rapid  rate  of  generation. 
With  Venetian  red  a  very  small  amount  of  oxygen  Avas  obtained,  al- 
though the  temperature  was  raised  to  the  point  where  the  entire  mass 
was  fused.  Subsequent  experiments  performed  in  a  test  tube  showed 
the  temperature  of  fusion  to  exceed  360**  C,  while  the  temperature 
at  Avhich  oxygen  is  liberated  from  the  manganese  dioxide  mixture  as 
shown  by  Mahin  [Proc.  Ind.  Acad.  Sci.,  P.  170,  1002]  does  not  exceed 
180**  C.  Calorimetric  computations  and  direct  observation  in  test  tubes 
fihow  the  temperature  of  the  gas  to  be  from  05°  to  100°  C.  It  would 
«eem  that  there  is  a  lowering  of  temperature  at  liberation   analagous 
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to  the  fall  of  temperature   when   water  vapor   is   driven    from   a   salt 
solution. 

In  conclusion,  it  seems  that  manganese  dioxide  serves  for  more  than 
a  distributer  of  heat,  that  it  has  a  catalytic  effect  upon  the  potassium 
chlorate,  permitting  the  oxygen  to  be  liberated  at  a  much  lower  tem- 
perature than  when  potassium  chlorate  is  used  alone.  Powdered  silica^ 
sand,  and  Venetian  red  do  not  produce  this  effect,  at  least  not  to  the 
same  extent,  at  low  temperatures,  as  black  oxide  of  manganese. 
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Double  Salts  in  Solution. 


By  p.  N.  Evans. 


In  a  paper  presented  to  this  Academy  four  years  ago,  the  author 
called  attention  to  numerous  apparent  exceptions  to  the  rule  that  an 
electrolyte  is  less  soluble  in  a  solution  of  another  electrolyte  Avith  an 
ion  in  common  with  the  first  than  in  Avater  alone.  The  evidence  presented 
at  that  time  was  that  many  saturated  solutions  fail  to  give  precipitates 
on  addition  of  second  electrolytes  having  ions  in  common  with  those 
iilready  in  the  solutions. 

Since  that  time  some  of  the  cases  then  noted  have  been  further 
investigated,  and  it  has  been  proved,  as  then  suspected,  that  in  these 
cases  the  electrolyte  is  more  instead  of  less  soluble  in  a  solution  of 
a  second  electrolyte  with  a  common  ion  than  in  water  alone. 

The  substances  chosen  were  lead  chloride  and  nitrate,  and  barium 
chloride  and  nitrate.  The  method  of  investigation  was  the  determi- 
nation of  the  solubility  at  zero  centigrade  of  one  compound  in  solutions 
of  the  other  of  varying  concentrations  up  to  saturation,  one  hundred 
cubic  centimeters  of  the  solution  being  used  in  each  case  for  analysis. 

Lead  chloride  was  estimated  by  determining  chlorine  in  the  solution 
volumetrically,  beginning  with  pure  water  and  ending  with  a  saturated 
solution  of  lead  nitrate,  after  saturating  with  lead  chloride.  It  was 
found  that  the  solubility  of  the  chloride  increased  Avith  the  concen- 
tration of  the  nitrate,  the  curve  being  a  straight  line  within  the  limits 
of  experimental  error.  The  solubility  of  lead  chloride  in  water  was 
found  to  be  0.542G  grams  in  one  hundred  cubic  centimeters  of  the  solu- 
tion;  in  saturated   lead    nitrate   solution,    1.83   grams. 

The  solubility  of  lead  nitrate  in  solutions  of  lead  chloride  was  not 
determined,  on  account  of  the  very  limited  solubility  of  the  latter. 

Barium  chloride  was  estimated  by  determining  chlorine  in  the  solu- 
tion. It  was  found  in  this  case  also  that  the  solubility  of  the  chloride 
increased  with  the  concentration  of  the  nitrate,  the  curve  again  »)eing 
a  straight  line.  The  solubility  of  barium  chloride  in  water  was  found 
to  be  33.80  grams  In  one  hundred  cubic  centimeters  of  the  solution; 
Id  saturated  barium  nitrate  solution,  37.42  grams. 
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Barium  nitrate  was  estimated  by  determining  barium  in  the  pure- 
water  solution,  barium  and  clilorine  in  the  solutions  containing  chloride, 
and  considering  the  excess  of  barium  over  chlorine  to  be  present  as 
nitrate.  Again  the  curA*e  was  a  straight  line,  showing  an  increasing 
solubility  of  nitrate  with  higher  concentrations  of  chloride.  The  solu- 
bility of  barium  chloride  (anhydrous)  in  water  was  found  to  be  5.11 
grams  in  one  hundred  cubic  centimeters  of  the  solution;  in  saturated 
barium  chloride  solution,  0.38  grams. 

These  results  all  agree  Avitli  the  assumption  that  double  salts  are 
formed  when  these  salts  are  mixed  in  solution,  as  lead  chloride-nitrate 
and  barium  chloride-nitrate. 

A  single  instance  of  this  Ijind  has  been  noticed  by  other  observers, 
potassium  nitrate  and  lead  nitrate  by  LeBlanc  and  Noyes.  In  this 
instance  it  is  interesting  to  note  that  the  common  ion  is  the  anion,  while 
in  the  new  cases  here  presented  it  is  the  Icathion. 

These  exceptions  to  the  general  rule  are  apparently  not  uncommon 
and  deserve  more  consideration  in  the  text-boolvs  on  physical  chemistry, 
where  tliey  are  rarely  mentioned  at  all. 

In  ^onclusion,  the  author  desires  to  express  his  appreciation  of  the 
careful  experimental  Avork  performed  by  Mr.  R.  W.  Duncan,  B.S.,. 
at  that   time  a   student  in   Purdue  University. 

Lafayette,  Indiana.  Decemlier,  1903. 
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Ionic  Friction. 


By  r.  N.  Evans. 


The  velocity  of  a  moving  body  is  proportional  to  tlie  impelling  forces 
and  inversely  proportional  to  the  resistance  offered  by  the  surroundings. 
In  the  case  of  dissolved  particles  moving  through  a  solution  the  resist- 
ance is  of  the  nature  of  friction. 

The  movement  of  ions  through  solutions  may  bo  observed  in  the 
diffusion  of  dissolved  electrolytes  from  positions  of  higher  to  those  of 
lower  concentrations,  and  also  in  the  migrations  of  the  ions  during 
the  electrolysis  of  solutions.  The  impelling  force  in  the  first  case  is 
the  osmotic  pressure;  in  the  second,  electric  tension.  The  resistance 
in  both  cases  is  the  friction  against  the  other  particles— mostly  those 
of  the  solvent.  That  this  resistance  or  friction  is  enormous  is  seen 
in  the  force  necessary  to  overcome  it— three  hundred  and  two  million 
kilograms  will  move  a  gram  of  hydrogen  ions  in  water  with  a  velocity 
of  one  centimeter  per  second. 

It  has  been  observed  that  the  addition  of  a  non-electrolyte  to  a 
aolution  of  an  electrolyte  increases  the  resistance  to  the  passage  of  the 
electric  current.  This  might  be  due  to  either  or  both  of  tAvo  causes— the 
number  of  ions  or  carriers  of  the  current  might  be  diminished  by  the 
non-electrolyte's  causing  a  partial  deionization  of  the  electrolyte,  or  the 
resistance  of  the  solution  to  the  migration  of  the  ions— the  ionic  fric- 
tion—might be  increased.  The  second  of  these  two  hypotheses  has  been 
shown  to  be  the  correct  one  when  only  moderate  quantities  of  the  non- 
electrolyte  are  added,  though  the  first  also  becomes  appreciable  Avith 
larger  quantities. 

The  lines  of  reasoning  and  experiment  leading  to  this  conclusion  have 
been  of  two  kinds.  First,  the  degree  of  ionization  of  the  electrolyte 
in  pure  water  and  in  water  containing  the  non-electrolyte  was  deter- 
mined in  the  usual  way,  based  on  the  conductivity  at  some  definite 
concentration  compared  with  that  at  infinite  dilution  and  found  to  be 
the  same  when  moderate  quantities  of  the  non-electrolyte  were  present. 
Second,   the  Increase  in   the   resistance   to   the   passage  of  the   electric 
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current  and  to  the  movement  of  ions  by  diffusion  due  to  osmotic  pressure 
has  been  found  to  l)e  approximately  proportional  to  the  increase  in  in- 
ternal friction  measured  by  the  rate  of  flow  through  a  capillary,  indi- 
cating friction  as  the  immediate  cause. 

The  purpose  of  the  investigation  here  reported  was  to  attack  the 
problem  by  a  method  not  hitherto  used  apparently  in  this  connection. 
The  freezing  point  method  was  employed,  and  the  solutions  examined 
were  those  of  hydrochloric  acid  and  sucrose.  The  freezing  points  deter- 
mined were  those  of  water,  of  twice-normal  and  twentieth-normal  water 
solutions  of  hydrochloric  acid,  of  water  solutions  of  sucrose  containing  1, 
5,  10,  2o  and  35  grams  in  100  cul>ic  centimeters,  and  of  water  solutions 
of  hydrochloric  acid  and  sucrose  of  corresponding  concentrations.  The 
ordinary  Beclimann  apparatus  Avas  used. 

It  was  found  that  the  lowerings  of  the  freezing  point  produced  by 
known  weights  of  acid  and  sugar  mixed  in  a  given  quantity  of  water 
was  equal  to  the  sum  of  tlie  lowerings  produced  by  the  same  weights 
of  acid  and  sugar  each  dissolved  separately  in  the  same  quantity  of 
water.  This  result  harmonizes  with  those  found  by  the  other  methods 
mentioned  above  in  showing  no  effect  of  the  sugar  on  the  degree  of 
ionization  of  the  acid,  and  leading  to  the  conclusion  that  the  increase 
In  resistance  to  the  current  observed  in  corresponding  solutions  of  hydro- 
chloric acid  on  addition  of  sugar,  was  due  wholly  to  an  increase  in  the 
friction  between  the  ions  and  the  solutions. 

The  author  desires  to  express  lils  appreciation  of  the  experimental 
work  done  by  Mr.  H.  E.  Bachtenkirchor.  H.S.,  at  that  time  a  student 
in  Puniue  University. 

Lafnyplle.  IiHlinnn,  Diim  nibtM-.  VMVA. 
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A  New  Problem  in  Hydrodynamics  with  Extraneous 
Forces  AcTiN(h 


By  Edward  Lkk  IIan('0(k. 


Tlio  solution  of  most  problems  hi  liydnHlynaniics  <1o])(Mh1m  upon  rhi'. 
proper  oonibination  of  the  equations  nf  motion  of  the  lluul  interior  of 
n  iLjiven  elosed  surface  with  th(^  difTerential  equation  of  the  surface,  or 
with  the  equatinns  expressing:  the  l.oundary  conditions. 

lA)rd  Kelvin  has  shown  tliat  tlie  dilYerential  eipuition  of  the  surface 
for  both  comprtssiisle  and  inconqiressible  liuids  has  the  following  form: 

u.F'(x)  +  v.F'(y)  f  w.F'(z)  -|  F'(t)  =  0 
\vlien»  (t)  is  a  variable  parameter  of  tlie  equation 

F  (X,  y,  z,  t)=0. 

In  the  treatment  of  problems  of  the  motion  of  inconq)ressIl)le  tluids 
ill  three  dimensions,  where  tlie  surface  under  discussion  is  spherical 
or  nearly  so,  the  usual  particular  solutions  of  Laplace's  eiiuation 
(  ^u:=0),  sucli  as,  zonal,  tesseral  and  spherical  harmonics,  arc 
adequate,  sin<(»  in  these  cases  tlie  velocity-jiotential  satisfies  Laplace's 
equation.  The  solution  used  in  any  i)articular  case  depends  upon  the 
symmetry  of  the  boundary  conditions.  Where  the  surfa<H»  <liflfers  much 
from  the  spherical  form  as  in  ellipsoids,  ellipsoidal  harmonics  are  used. 
Problems  of   this  kind   have  been   extensively   investigated. 

In  discussing  the  anchor  ring  Mr.  >\  .  M.  Hicks'  has  derived  modilied 
forms  of  the  zonal,  tesseral  and  siiherical  harmonics  by  means  of  which 
the  potential  both  outside  an«l  inside  the  ring  may  Ijc  completely  inves- 
tigatetl.  The  same  problem  has  been  solved  by  Mr.  F.  W.  L>yson-  by 
using  elliptic  integrals. 

Th«*  probh'Ui  is  much  simplified  when  the  motion  takes  place  in  a 
.single  plane,  in  which  case,  if  the  boundary  consists  of  a  straight  line, 
two  parallel  straight  lines,  or  is  re(rtangtdar.  the  velocity-iiotential  may 
he  expressed  as  a   Fourier's  series  or  a   Ftmrier's   integral. 


1.  Phil.  Trans.  1893. 

2.  Phil.  Trans.  1881,  Part  HI. 

7— A.  OK  SCIKKCK,  '03. 
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In  other  oasos  there  is  no  direct  method  of  procedure.  The  inverse 
process  of  llndinj;:  what  boundary  conditions  will  jrive  laiowu  solutions 
of  Laplace's  equation  is  used,  with  the  hope  of  finding  the  desired  solu- 
tion. The  method  of  ima;j:es  is  also  applicable  to  some  cases,  more 
especially  perhaiJS   in   the  case   of   rotati(»nal   motion. 

For  the  irrotational  motion  of  a  perfect  liquid  there  always  exists  a 
velocity-j^otential    which   satistles   tho  eciuation 

The  potential  9  and  ilie  nctan^ular  velocities  u,  v  and  w  may  be 
found  from  the  driven  conditio. is,  f(u-  all  puints  of  the  interior.  The 
potential  beinj,^  always  least  at  the  boundary  the  lines  of  flow  and  equi- 
potential  lines  be.u'in  and  end  there.  This  is  true  whether  the  motion 
Is  '^steady"  <rr  not  and  true,  therefore,  when  the  extraneous  force  is 
gravity. 

Much  work  has  been  done  on  the  motion  of  many  of  the  regular  solids 
Immersed  in  a  litjuid,  when  acted  upon  l:y  a  system  of  impulsive  forces 
and  also  by  constant  forces.  The  motions  of  the  liquid  in  the  neiphiior- 
hood  of  such  solids  has  also  been  discussed.  Both  tidal  waves  and  waves 
due  to  local  causes  have  been  investigated  and  their  properties  discussed 
to  some  extent.  The  related  problem  of  the  effect  of  high  land  masses 
upon  neighboring  bodies  of  water  has  been  worked  out  by  Professor 
R.  S.  Woodward  and  others. 

Perhaps  the  most  familiar  problem  of  the  effect  of  an  extraneous 
force  upon  a  body  of  liquid,  is  the  "Torricelli  Theorem"  on  the  efflux  of  a 
liquid  from  an  aperture  in  the  side  or  bottom  of  the  containing  vessel. 
There  the  vessel  is  kept  filled  to  a  constant  level  the  motion  becomes 

steady  making  -z-  =0,  -r-  =  0  and  -v—  =  0;  and  giving  the  well-known  re- 

Clt  ut'  (It 

suit  q'-*  =2  gz,  wliere  q  is  the  velocity.     In  case  the  liquid  rotates  under 

dv      du 
the  influence  of  gravity  angular  velocity  is  introduced,  giving  -= — =2w. 

Showing  that  a  velocity  potential  does  not  exist,  and  that  such  motion 
could  not  take  place  in  a  j^erfect  liquid. 

Cases  of  motion  where  no  extraneous  forces  are  acting  have  been  com- 
pletely worked  out  by  methods  of  conjugate  functions  and  the  theory  of 
images.  11  n  these  cases  the  lines  of  flow  and  equipotential  lines  are 
orthogonal  systems  of  curves,  and  methods  of  plotting  such  are  easily 
devised.     But  when  extraneous  forces  are  acting  these  lines  no  longer 


Iiolong  to  orthogonal  systems  of  curves  and  no  method  has  yet  been  de- 
vised by  means  of  which  the  lines  could  l»e  drawn  under  specified  condi- 
tions. 

It  was  hoped  that  some  graphical  method  applicable  to  all  cases 
might  bo  found  In  connection  with  the  present  work,  but  thus  far  none 
has  been  discovered  that  is  at  all  general.  I  have  found  the  equipotentlal 
lines  and  lines  of  flow  for  a  rectangular  area  where  a  constant  extrane- 
ous force  is  acting. 

Taking  the  liquid  as  incompressible  since  the  external  forces  is  con- 
stant the  motion  is  steady  and  the  velocity  potential  may  be  made  to 
satisfy  the  equation 

dx^  "^  dy^  "■ 

and  '     =  ku,      '  ^  =i  kw. 
<)x  f^  z 

A  constant  nuist  lie  added  to  one  of  these  velocities  to  express  the  elTect 
of  the  constant  f«irce.  This  is  more  clearly  seen  perhaps  in  the  case  of 
vortical  motions  due  to  the  force  of  gravity.  In  this  case  the  constant  to 
be  added  to  w  is  of  course  g  and  since  this  is  a  constant  Laplace's  equa- 
tion Is  still  satisfied.  The  lines  of  How  and  eipilpotcntial  lines  are  no 
longer  <»rthog<mal.  but  are,  as  we  shall  presently  see,  inclined  at  different 
angles.  I  eing  tangent  at  some  points  of  tlie  interior. 

If  the  area  be  taken  in  tlu?  sphere  of  ai traction  of  the  earth  and  near 
enough  so  that  the  attraction  may  be  taken  as  constant  we  shall   have 

U  =  k    -L- 

dx 

v  =  k';^+k,g. 
dz 

where  o  .satisfies  Laplace's  equation. 

Professor  ('.  S.  Slichter*  has  slmwn  tliat  the  motions  in  an  area 
ABC  D,  Fig,  1,  filled  with  sand  and  having  water  flowing  through  it, 
entering  along  A  P»  and  flowing  out  along  A  D— the  sides  \\  C  and  C  D 
being  impervious— may  be  fully  discussed  by  replacing  the  sand  and  water 
by  a  perfect  liquid  having  a  velocity  ijotential,  and  that  the  velocity  po- 
tential in  this  case  would  be  identical  with  the  pressure  function.  This 
being  true,  it  is  possible  to  find  the  pressure  at  any  point  in  the  interior 
as  well  as  the  conqionent  velocities  ai  these  i)oints,  just-  as  soon  as  the 


\.    19th  Annual  Report.  U.S.  Geological  Survey,  Pnrt  II. 
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boundary  coinlitions  are  known.    Accordin^'ly  in  what  follows  the  velocity 
potential  will  be  replaced  by  the  pressure  function. 

If  the  section  be  horizontal,  the  problem  may  be  treated  in  the  usual 
way,  but  in  case  the  section  is  vertical  the  extraneous  force,  gravity,  gives 
a  system  of  curves  which  are  not  orthogonal. 

Let  D  C  =  a  and  AD  —  b,  and  suppose  the  head  of  water  along  A  B 
zero.     The  boundary  conditions  then  to  l;e  satisfied  are: 

P  -z  0  when  x  =  0 

P  =  0  wheal  X  m  a 

P  =r  b  wIkui  z  =  b 

w^  —  0  wlien  z  =:  0 

And  since  the  area  is  a  rectangle  P.  u  and  w  are  expressed  as  Fourier's 
series: 

.   ,    UT  (b  — z) 
n  =  Qc      sinh 


4gpa  V'  ^ii  .     un-x 

-.''-._  N^ Rill    — - — 

u  r=  I        11 2  eosh 


-2~         -  .  S^  •     ^"*     2a 


2a 

This  differentiated  with  respect  to  x  and  z  for  u  and  w  gives: 

.    .    n-(b  — z) 
n  =r  X     smh ^ „  ^^ 

n  TTx 


__  4g/;k         ^-> 2a 

u  =  1  n  cosh 


^=h-     '=^^    2a 


U  r=    »        cosh 


2a 

u  TT  (b  —  z) 


4g/>k         ^  2a  nn-x    ,       , 

u  =  1  u  cosh      — g- 

lu  the  above  eiiuations  n  represents  each  of  the  successive  odd  numbers, 
a  and  b  being  the  sides  of  the  rectangle  may  have  any  desired  value.    But 
for  siniidicity  they  were  in  the  present  case  taken  equal  to  ten,  and  for 
the  same  reason  g/jk  was  taken  equal  to  unity. 
Making  these  changes  the  cipiations  iK'come: 

.   ,    n-(10  — z) 

n  =  X      smh  — t 

-^      80       v"  20  UTTx 

"^  ,  ,        ,    UT  20 

n  =:  1  u^  cosh  -  - 
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.   .    ii-(10  — z) 

,    II  --  X      siiih  — - 

4        ,-  20  n-x 


u=  i  •    cos  ■  ^, 

11  —  1  11  cohIi  -y 

11^(10  — z) 

,     II  —  X       cosli  -    ,  ■ 

4         ^^-  20  .     nn-x    .  , 

-  ,  ,11'  20 

From  tlirse  CMiuatioiis  the  values  of  1\  n  and  w  were  foiincl  at  each  of 
the  one  hiiiidrecl  i  ohits  ;;iveu  hi  tlie  area.  This  was  done  hy  computing 
the  series  f«)r  x^  1,  2,  ;j.  I,  .">,  (i,  7,  s,  0,  10  wlien  z-\,  and  then  wlien 
z—  2,  ;-5.  4.  r»,  0.  7,  S,  *>,  10.  i,  e..  by  inaklnj;  one  hundred  computations  of 
each  series.  Tlie  ^alne  of  u  and  w  lieing  found  for  each  point  it  was  not 
(litticult  to  determine  the  resultant  in  both  niaj;nitude  and  direction.  This 
gave  tlie  tiow  at  eacli  of  the  points  of  the  area.  We  find  from  F\^.  1 
that  there  \<  actual  motion  throughout  the  whole  area. 

The  motion,  indeed,  at  s(jme  jioints  is  very  slight,  hut  there  is  no 
point  in  the  entire  area  where  tliere  is  no  motion.  This  is  Important  if  we 
rejcrard  this  as  an  immense  area  in  liomogeneous  ore-bearing  roclc.  It 
indicates  that  at  every  point  of  tlie  area  the  water  is  continually  moving 
and  coming  into  contact  with  new  rocli  surfaces,  thus  increasing  its 
capacity  for  dissolving  the  mineral  salts  from  the  area.  From  the  hmgth 
and  direction  of  the  arrows  it  is  seen  that  at  the  corner  I)  the  lines  are 
crowded  down  closer  together  than  at  A.  This  shows  that  the  constant 
forct*  gravity  has  distorted  the  held,  rausing  the  lines  of  tlow  to  be  con- 
centrateil  at  the  bottom,  and  showing  that  underground  waters  must  take 
very  long  j<mrneys  before  reaching  their  destination  and  so  come  in  con- 
tact with  a  very  great  area  of  rock  surface. 

As  before  stated,  the  relations  of  the  etpiipressure  lines  to  the  lines 
of  flow  differ  from  that  found  in  horizontal  planes.  From  Fig.  1  it  is 
seen  that  tlie  angle  between  the  systems  of  curves  varies  from  nearly  a 
right  angle  to  two  right  angles,  that  is,  to  tangency.  In  fact  there  is  in 
the  area  wliat  may  be  called  a  line  of  tangency  meeting  the  sides  A  I) 
and  I)  C.  These  lines  of  flow  as  before  indicated  taken  at  equal  dis- 
tances along  A  B  crowd  near  eaeh  other  down  near  1),  showing  tin* 
effect  of  gravity  upon  them.  If  we  cause  the  constant  force  g  to  cease  to 
act  in  the  case  under  consideraticui.  the  lines  of  flow  would  be  arcs  of 
circles  cutting  A  H  and  A  I)  at  e(|ual  distances  frtun  A.     The  effect  of 
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gravity  then  Is  to  pull  these  arc*s  of  circles  out  Into  cycloidal-like  curves 
crowding  near  D  C.  As  a  matter  of  fact  the  curve  drawn  from  x  =  5, 
z  =^  10  is  nearly  a  cycloid.  Those  in  the  upper  left-hand  corner  being  too 
low  and  long  and  those  in  the  lower  right-hand  corner  too  short  and  high 
for  cycloids. 

The  lines  of  pressure  are  hyperbola-like  curves  drawn  for  pressures, 
1,  2,  3,  4,  etc.,  all  the  curves  beginning  and  ending  In  the  boundary. 

It  is  easy  to  see  that  we  may  take  a  similar  area  a  b  to  the  right  of 
A  B  C  D  and  leaving  an  open  face  similar  to  A  D  and  an  impervious  bot- 
tom and  water  at  zero  pressure  along  the  top.  We  should  then  have  these 
two  areas  one  on  each  side  of  B  C  with  the  liquid  flowing  in  opposite 
directions.  The  li(iuid  in  each  area  flows  directly  down  B  C  and  so  the 
motion  will  not  be  interrupted  if  B  C  be  removed.  That  is.  the  method 
of  images  is  applicable  horizontally.  If.  however,  a  similar  area  to  A  B 
C  D  be  taken  just  below  C  l>  we  can  not  say  that  the  method  of  Images 
as  usually  applied  holds  true.  We  may  regard  A  L)  in  the  upper  area  as 
an  absorbing  slit  and  A  D  in  the  lower  area  as  a  similar  slit  and  the 
position  C  D  between  them  as  a  mirror  the  corresponding  parts  of  A  D 
In  the  upper  and  lower  slits  are  not  found  at  equal  distances  above  and 
below  C  D.  They  are  found  drawn  down  by  gravity  so  that  the 
method    of    images    must    be    modified    for    vertical    distributions.      By 

integrating  u  with  respect  to  z  between  the  limits  b  and  j-  .  b;    '    .  b  and 

Y^.  b,  etc.,  the  amount  of  flowage  from  ejich  of  the  ten  equal  divisions  of 

A  D  may  be  calculated.  And  in  a  similar  way  the  amount  of  liquid  going 
in  at  ea(!h  of  the  ten  e(inal  divisions  of  A  B  is  obtained    by  integrating 

9  9  8 

w  with   respect  to  x  between   the  limits  a  and    77:.  a;   ^-r. .  ti  and  ta  .  at 
•  10  10  10 

etc.     The  equations  for  the  flowage  and  the  amount  absorbed  are  then: 

n  TT  ( b  —  7j) 


,      n  =  X    cosh -. -1 A 

'   «  "         n  =  l      u^cosl.  ^ri?  2*  Jc 

2a 


.    u-(b  — z) 

nrrroo       COSll -,  ji  -i  ^ 


nrrroo      cosn -,ji  -1^ 

J''  "'       n  =  l      n'coshiili!  ^*Jc  J< 


7 

8 

9 

10 

jm 

jm 
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wlu»re  c  varies  from  ^.  b  or      .  a  down  to  zero,  and  d  varie.s  from  a  or  b 

down  to  r^  .  b  or       .  a.     Solving  the.  ten  ejiiiations  for  the  ten  different 

Talaes  of  f  and  a,  we  fjet  tlio  following:  table: 
No,...       12  8  4  r,  fi 

a    9r>S       .875      .8(M)       .72(>        SM      .611 

f  .m2        .126       .216        .:Uri        .424       .^^'i^i 

Table  I. 
It  will  be  seen  from  the  table  by  eonntiii^jc  the  divisions  from  A  as  1,  2,  :{. 
etc..  that  nearly*  half  tlie  water  tl<i\vs  thron;:h  the  lirst  three  divisions 
iintl  that  there  is  a  K>*«idual  decrease  toward  l\.  Tlie  relative  value  of  f 
from  the  different  divisions  shows  a  very  slijrht  tlowaf^e  from  the  lirst 
division  with  a  rapid  increase  from  eacli  of  the  sueeeedin^'  divisions  until 
the  two  lower  divisions  at  I>  rarry  oil*  (»ne-half  of  the  amount  alisorbed. 
This  sliows  in  a  very  vivid  way  tlie  pronouneed  elTeet  of  j;ravily  <»r  any 
constant  external  force  upon  a  liquid.  The  amount  ^oing  in  along  A  B  is 
of  <'our.so  tHiual  to  the  annmnt  tluwing  out  along  A  D.  since  the  equation 
of  continuity  must  hohl  true. 

It  is  Interesting  to  note  that  the  curve  given  by  plotting  the  tlowage 
from  A  D  is  very  nearly  a  tract rix  or  antifriction  curv(».  See  Fig.  li.  It 
wouhl  undoubtedly  be  an  exact  tractrix  had  the  number  of  divisions  of 
A  D  been  taken  small  enough,  i.  e..  if  twenty  or  thirty  equal  divisions  had 
been  taken  instead  of  ten. 

In  Fig.  3  the  line  O  X  corresponds  to  the  distance  A  D  in  Fig.  1,  and 
the  y-coordlnates  of  the  curve  are  given  by  the  values  f  taken  from 
'inblc  I. 

Fig.  4  shows  the  distribution  of  absorption  into  the  area  A  B  C  1) 
along  A  B,  the  line  A  B  of  the  figure  corresponding  to  the  line  ^v  B  of  the 
area.  The  y-cix'h'di nates  of  the  curve  being  taken  from  Table  I  as  the 
different  values  of  a. 

Figs.  3  and  4  then  show  the  distribution  of  absorption  ana  flowage 
along  A  B  and  A  D. 

ETxtending  this  metho<l  by  taking  A  B  one  hundred  and  keeping  A  D 
ten,  we  get  approximately  an  artesian  well  area.  The  values  of  f  and  a 
for  this  case  are  given  below: 

No....       1  2  3  4  5  6  7  8  9  10 

a  5.61       1.44       .139       .044       .028       005 

f    .040       .162     .210       .348       .446       .616       .762       .981       1.32     2.63 
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Table  II. 


It  will  lie  st^en  that  the  amount  flowing  in  at  the  tirst  division  of  A  B 
is  al  out  two-tliirrls  tho  total  annjunt  flowing  into  the  entire  area,  and  that 
this  Hunplirs  the  tlowage  for  the  flrst  nine  divisions  of  A  D  while  the 
tenth  division  of  A  D  gives  out  tlie  water  from  y^^  the  distance  A  B.  If 
tlie  rocli  in  the  area  l)c'  soluble  it  is  easily  seen  that  the  water  flawing 
from  this  lowest  division  of  A  I)  will  be  very  highly  charged  with  mineral 
matter,  while  the  remaining  two-thirds  that  flows  out  above  will  be  very 
slightly  charged.  This  is  more  especially  evident  when  the  long  sweeping 
paths  of  the  water  are  considered  compared  with  the  very  short  paths  of 
the  waters  of  the  first  division  of  A  B.  We  have  this  rei)resented  graph- 
ically in  Fig.  5,  where  the  lines  of  flow  are  drawn  for  the  case  where 
A  K==  100  and  A  D  =  10.  or  a  typical  artesian  area.  If  A  I)  be  a  crevice 
in  the  rock  it  is  evident  that  this  place  will  be  favorable  for  the  deposition 
of  the  mineral  salt  dissolved  in  the  water  sinee  the  pressure  is  release<l  at 
this  point  and  there  is  apt  to  exist  some  reagent  that  will  cause  a  precip- 
itate of  the  ore.  This  reagent  may  exist  in  the  crevice  itself  or  in  the 
opposite  wall. 

In  Fig  G  the  curve  has  been  plotted  for  the  flowage  from  A  D  for 
the  case  A  D  =  10  and  A  B  =^  KK).  This  does  not  differ  much  from  the 
case  where  A  D  — 10  and  A  B  — 10.  except  that  the  convexity  downward 
is  somewhat  more  pronounced,  making  the  curve  less  like  the  tractrix. 

Ten  ecjual  divisions  were  taivcn  along  A  I)  and  the  values  of  y  taken 
from    Table  II  corresponding  to  difl'erent  values  of  f. 

The  absorption  curve  for  the  case  A  D  =*=  10  and  A  B  —  100  is  given  In 
Fig.  7.  Here  the  scale  has  been  somewhat  changed  due  to  the  large 
value  of  A  B.  The  distance  A  B  was  divided  into  one  hundred  equal 
divisions,  while  tl»e  same  vertical  scale  was  used  for  y  as  in  the  preceding 
cases.  The  values  of  y  were  taken  from  Table  II.  being  the  different 
values  of  a  in  that  table. 

The  rapid  fall  of  the  curve  at  first  and  then  more  gradual  fall  corre- 
sponds to  tlie  valu(»s  of  a  found  in  Talde  II  and  also  emphasizes  the 
relative  slowness  of  the  motion  of  the  water  in  the  right-hand  half  of  the 
area  A  B  ('  I),  Fig.  ."»,  as  compared  with  that  of  the  left-hand  half. 

The  method  used  in  the  preceding  cases  might  be  extended  to  areas  of 
difl*(»rent  dimensions,  but  the  results  would  not  differ  much  from  those 
already  stated. 
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If  A  B  bo  tnkfu  irrratcr  tliun  tnw  liniidnul.  whik'  A  D  ivinains  ten, 
nr  if  wo  have  jiiij'  similar  iTlatioii  Ix'tAvoon  llio  two.  it  will  ho  inovo  ad- 
vnntnffC'oiis  to  use  tlie  Fourior's  integral  instrad  of  tlu'  Fourier's  st»rios. 
slu<»<»  for  siKli  a  (liffcroiici*  bctwoon  A  i^  and  A  D  tlio  area  may  l»o  vou- 
sldorod  ns  an  inlinlto  stri]). 

Tlio  results  ol)tained  aro  especially  interesting?  in  eonneetion  with  the 
inf>iii;n  of  jLrrunnd  water.  Iieeanse  of  their  1m  arinj;  on  tht»  theory  of  ore 
deposits,  artesian  wells  and  drainajre  lliunes.  The  fact  that  sand  throuKh 
whieh  water  is  llowinpr.  as  heftjn*  indicated,  can  he  replaced  by  an  ideal 
lifiuiil  havinjx  a  velocity-potential  wliicli  is  identical  with  the  pressure 
opens  a  new  II(  Id  of  investi;:ailf  n  In  hydiJidynaniics  from  which  ninny 
Important  results  v/ill  be  obtained. 
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A  TopcxiRAPHic  Result  of  the  Alllvial  Cone. 


BV  A.  H.   Pl  KDUE. 


An  alluviiil  coiio  that  is  i-diiiposed  inn  inly  of  more  or  less  finely  com- 
niiniited  matorinl  Avould  not  last  lon^'  enoufi:li  after  the  area  eoverwl  by  it 
ceases  to  he  one  of  deposition  to  prochu-e  an  enduring:  topo<2:raphic  feature. 
It  would  soon  suocunih  to  the  agents  of  erosion  and  transportation.  Even 
if  composed  of  coarse  material,  its  life  might  be  short  if  the  lithological 
character  and  climatic  conditions  were  such  as  to  bring  rapid  disintegra- 
tion. Hut  if  the  cont»  be  composed  nminly  of  coarse  material  that  can 
withstand  the  weathering  agencies,  there  is  every  reason  to  believe  that  It 
would  have  lasting  topographic  results. 

In  transverse  section,  alluvial  cones  are  higher  in  the  middle  than  on 
the  borders  next  the  escarpment,  as  shown  in  Fig.  1.  so  that  the  tendency 


is  for  the  streams  which  form  them  to  shift  either  to  the  right  or  to  the 
left,  running  along  the  base  of  the  escarpment.  If  such  a  stream  is  not 
overloaded  at  this  point,  it  becomes  a  cutting  stream,  and  the  profile,  that 


shown  In  Fig.  2.    Should  the  cone  be  formed  immediately  below  the  junc- 
tion of  two  streams,  as  in  Fig  3,  both  streams  might  shift,  one  to  either 
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A    TulMMJRAPHIC    HE.SILT   OF   THE    AlLIVIAL    CoNE. 


Hy  a.  II.  I»l  UDT-K. 


All  alliivinl  cciiu'  that  is  cuiniuisud  mainly  of  iimrr  or  Irss  lliioly 
iiiiiiutrd  ]ii:iu>ri:il  wnuM  luM  last  lontr  i'iic»u;:li  aftrr  tlif  aiva  <H)Vt*r(H! 
t'«'ast's  to  bo  one  (»f  dt'position  to  ihmiIikm*  an  onduriiijir  topojrrapliir  f** 
It  would  so<ui  siKH'Uinb  t«)  tlu»  aj^iMits  of  oroslon  iind  trsmsporta^.  ■:. 
if  rninposod  of  <(>arst'  material,  its  life  inl;:lit  hv  short  if  tL-  !:.»:•. 
oliaracttM'  and  rliniatlr  <*ondiiions  wore  such  as  to  hrinir  r;;'iL  vi.-r..: 
tlon.  I'.ut  if  \\\v  cono  ho  ^'oniposod  mainly  of  coarsf*  :^j  •— .:i  :— 
withstand  tho  woathorinjr  ajronoios,  there  is  ovory  ivsi-^-:.  -.■  -:i-  ■■- 
would  havo  lasting:  topo^rraphic  rosults. 

In  transvorso  so<-tion,  alluvial  cones  aro  hI;£luT  "::.  -.>  ti::LiiIf-    '^ 
tho  hordors  noxt  tho  I'scarpmont,  as  shown  in  l-*i^.  Z.  -   -'.:;-     .,.    -'.i 


com- 
hy  it 


is  for  tho  streams  which  form  them  to  shift  riTii»r  iv  -oi^  rxi"  •• 
loft,  runnin^r  alonj?  the  haso  of  the  eHcarpment.  U  •«to»a  i  •r.-*i  v. 
oveWoadod  at  this  point,  it  become«  a  i-uttlnje  nr^^^L  in*!  -j**  ;.r  ■'  . 


shown  in  Fiji.  2.    Should  the  cone  be  f< 
tion  of  two  streams,  as  In  Flfif  3,  both 
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side,  leaving  the  cone  betwien  tlioui,  as  in  Fig.  4,  ami  with  the  profile  as 
Bho\\li  In  Fig.  5.  The  writer  has  in  mind  a  case  of  this  kind,  where  the 
shifting  has  recently  taken  place. 


Ill 


In  the  Boone  chert  region  of  northern  Arkansas,  there  are  many 
allnvinl  cones,  composed  almost  entirely  of  fragmentary  chert.  Thi& 
chert  withstands  weathering  to  a  remarkable  degree.  It  readily  permits 
the  rainfall  to  pass  throngh  it.  thns  preventing  erosion,  and  forming  an 
ideal  protection  for  the  nnderlying  rocks. 

Also,  over  this  region,  there  are  numerous  knobs  of  the  character 
shown  in  Fig.  G.  These  knobs  are  capi)ed  with  fragmentary  chert,  resting 
up<»n  I  lie  niagnesian  limestone  that  underlies  the  Boone  chert.     The  sur- 


FlQ.  b 


rounding  g< c^^raphy  is  that  shown  in  Fig.  4.  Nearly  all  the  capping 
material  is  angular,  but  close  search  will  often  reveal  water-worn  pebbles. 

The  writer  is  of  the  opinion  that  the  capping  material  is  that  of 
alluvial  cones,  and  that  the  preservation  of  the  rock  beneath  from  erosion, 
is  due  to  the  protection  afforded  liy  the  cones.  Such  knol)s  are  sometimes 
r>!K>  fet't  abovi'  tlie  valleys  beneath.  The  small  number  of  water-worn 
peb])les  is  accounted  for  in  the  fact  that  the  dC'bris  of  the  cones  was 
transported  but  short  distances,  and  there  was  not  time  for  mucli  round- 
ing.   Besides,  tlie  material  is  hard,  and  would  wear  slowly. 

The  material  of  these  old  cones  must  not  be  confounded  with  the 
gravel  that  is  common  in  this  region,  and  which  occurs  on  the  hill  sides 
(see  Fig.  (\)  often  extending  up  to  the  height  of  200  feet  or  more  above 
the  present  stream  level.  This  material,  unlike  that  capping  the  knobs, 
is  all  water- worn,  and  was  left  on  the  inside  curve  of  the  streams  as  they 
shifted  laterally. 
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Pkoukess  in  Locomotive  Testing. 


By  w.  f.  m.  r.oss. 


It  is  now  fourteen  yt'ars  since  the  initial  steps  were  taken  to  install  at 
Purdue  Tniversity  a  locomotive  testing  plant.  Plans  which  were  then 
formulated  were  rapidly  worktnl  out.  and  in  the  fall  of  1891,  the  completed 
plant  was  put  into  operation.  It  consists  of  a  mounting  mechanism, 
upon  wliicli  any  locomotive  can  ho  operated  in  much  the  same  manner  as 
upon  the  road,  while  retaining  its  tixed  position  in  the  laboratory:  and  of 
such  accessory  apparatus  as  is  needful  in  measuring  its  power  and  in  de- 
termining its  eliiciency.  A  locomotive  mounted  upon  the  testing  plant 
can  he  lired  as  if  upon  the  road  and  can  be  run  at  any  speed  and  under 
any  load,  its  action  being  controlled  in  i)recisely  the  same  manner  as  when 
in  actual  s-ervice,  while  its  tlxcd  position  in  the  lal)oratory  allows  the 
attachment  of  delicate  apiiaratus,  and  permits  great  accuracy  in  the 
methods  employed  in  studying  its  performance. 

The  practical  value  of  tlie  Purdue  plant  was  at  once  recognizrtl.  It 
had  long  been  understood  tliat  in  testing  a  steam  engine,  the  maintenance 
of  constant  conditions  was  of  jn-ime  importance,  whereas  the  operation  of 
a  locomotive  on  the  road  is  attended  i)y  a  gre»at  variety  of  changes  in 
conditions  which  affect  its  action.  Again,  upon  the  road,  so  great  are  the 
limitations  governing  the  attachment  of  apparatus  that  oi)servations  had 
necessarily  lieen  of  a  very  elementary  sort.  Difliculties  in  testing  arising 
from  tliese  and  otlier  causes  were  entirely  overcome  l)y  tlie  advent  of  the 
testing  plant.  By  its  use  it  became  possible  to  apply  to  the  locomotive 
the  same  accurate  mctliods  in  ol)serviug  the  performance  of  a  locomotive 
which  had  previously  lieen  elaborately  deve^Iopetl  for  testing  stationary 
engines.  Mechanical  engineers  and  superintendents  of  motive  power 
visited  the  laboratoj-y  to  witness  the  operation  of  the  Purdue  testing  plant, 
from  many  i)arts  of  our  own  country,  and  from  several  foreign  crmutries. 
Other  plants  were  soon  i)roposed.  In  ISlMi  thi*  Cliicago  &  Northwestern 
Railway  Company  ecpiipped  its  Chicago  slu.ps  for  locomotive  testing,  and 
more  recently,  C(»luml)ia  University  has  supi)lied  a  locomotive  testing 
plant  for  its  engineering  laboratory,  (itlier  institutions  have  plants  in 
oontemi)lation.     Meanwhile,  the  work  of  tiie  Purdue  plant  has  proceeded 

8— A.  OK  SC1K.V(  K.  '03. 
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steadily  from  the  be^^iniiinjj.  Krsides  serving  in  tlie  instruction  of  liun- 
drecls  of  students,  it  has  supplied  the  means  for  eonductiugr  a  number  of 
important  researches,  the  results  of  which  have  been  duly  published  and 
important  problems  are  now  in  process  of  solution  under  the  patronage 
of  tlie  Carnegie  Institution.  This,  while  in  terms  too  brief  to  be  entirely 
complete,  gives  a  fair  picture  of  the  present  status  of  locomotive  testing 
from  a  laboratory  point  of  view. 

Just  at  this  time,  all  who  are  interested  in  locomotive  design  or  per- 
formance have  their  faces  turned  to  the  Louisiana  Purchase  Exposition. 
Engineers  have  always  looked  upon  a  great  exposition  as  serving  in  many 
ways  to  advance  the  practice  of  their  profession.  It  has  often  happened 
that  in  addition  to  the  far-reaching  influence  of  their  general  exhibit,  sucli 
expositions  have  given  occasion  for  a  considerable  amount  of  highly 
scientific  work.  At  the  Centennial  Exposition  at  Philadelphia,  in  187G, 
a  system  of  steam-boiler  testing  was  developed.  The  Columbian  Exposi- 
tion at  Chicago  in  1S93  had  its  engineerhig  congress,  and  it  is  of  interest 
to  know  that  the  Louisiana  Purchase  Exposition  at  S^t.  Louis  is  to  be  em- 
phasized by  the  working  out  of  extensive  i)lans  for  locomotive  testing. 

It  has  been  announced  that  the  Pennsylvania  Hailroad  Conijiany  is  to 
make  a  locomotive  testing  plant  the  central  features  of  its  (>x]iil>it  at 
St.  lyouis.  and  is  to  conduct  tests  \\\um  locomotives  throughout  tlie  perio  1 
of  the  Exposition.  To  this  end,  it  is  now  installing  in  tlie  Transportation 
Building  at  the  Exposition,  an  elaborate  and  most  beautifully  designe<l 
testing  plant.  The  undertaking  is  being  directed  by  Mr.  F.  I).  Casanave, 
acting  as  special  agent  in  charge  of  the  company's  exhibit,  with  whom  the 
various  technical  departments  of  tlie  railroad  are  co-operating.  That  the 
work  of  testing  locomotives  may  be  free  from  all  taint  of  selHshness,  and 
that  it  may  serve  as  large  a  purpose  as  possible,  the  company  has  in- 
vited the  American  JSoclety  of  Mechanical  Engineers  and  the  American 
Railway  Master  Mechanics'  Association  to  have  a  part  in  giving  direction 
to  Its  work.  Each  of  these  organizations,  in  accepting  the  invitation  has 
appointed  a  committee  of  three  to  represent  it,  which  committees,  acting 
together,  constitute  what  is  now  known  as  the  Advisory  Committee  of 
the  Pennsylvania  Company  for  locomotive  Testing.  The  writer's  connec- 
tion with  the  work  is  that  of  a  member  of  the  Advisory  Committee. 

It  has  been  planned  to  test  twelve  locomotives,  a  number  of  which 
will  be  of  foreign  manufacture.  One  Is  to  be  a  de  Glehn  balanced  com- 
pound, which  has  been  ordered  by  the  Pennsylvania  Company  and  will 
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Ik»  iiniHu-titl  from  Fnnico  for  use  on  tli(»  tt'stinj?  plant.  (Jornum  mtuui- 
fiH-turcrs  are  to  send  lo<-oniotives  otiuipped  with  superheaters.  The  com- 
ing to  this  country  for  the  purpose  stated  of  these  typical  foreign  locomo- 
tives is  n  matter  of  more  than  ordinary  significance.  The  American 
lociimotives  selected  for  test  will  represent  dilTerent  types  of  modern 
freight  and  passenger  engines. 

It  is  expected  that  a  test  will  be  started  each  day  between  eight  and 
nine  o'clock  in  the  morning,  and  will  be  continued  for  from  two  to  four 
hours,  depending  upon  the  conditions  of  running.  Any  (»ngincer,  there- 
fore, interested  in  locomotive  testing  may  see  a  test  in  progress  by  visit- 
ing the  Transportation  Building  during  anj'  morning  of  the  Expositicm. 

It  is  proposed  to  have  the  results  obtained  from  all  the  tests  given 
publicity  by  means  of  bulletins,  which  will  be  issued  from  time  to  time 
by  the  Pennsylvania  Company,  and  which  will  be  sent  to  the  technical 
press  and  to  individuals  under  conditions  yet  to  be  announced.  Bulletin 
No.  1.  describing  the  organization  and  the  methods  has  already  been 
issued. 
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Additions  to  thk  Flora  of  Indiana. 


By  Herman  B.  Dornkk. 

The  plants  jjiven  in  the  list  below,  are  some  which  were  collected,  by 
the  writer  within  the  past  throe  years,  and  have  not.  as  yet,  been  included 
in  the  State  flora. 

It  was  thought  best,  in  presenting  this  list,  to  add  such  notes  as  might 
be  of  interest  to  botanical  workers  of  the  State. 

The  nomenclature  used  is  that  of  *'Britton's  Manual  of  the  Flora  of 
thv  Northern  I'nited  States  and  Canada." 

1.    I*uni(uni  Columhianiim  Scribn.     Tippecanoe  County. 

Collected,  in  1JM12,  along  the  Wabash  Uailroad  east  of  Lafayette. 

•J.    PanivuiH  Lftufq/hiosiim  Ell.     Tippecanoe  County. 

This  species  was  collected,  during  the  season  of  11XJ2,  in  three  locali- 
ties. It  was  tirst  collected  along  the  Wabash  Uailroad,  east  of  Lafayette, 
and  again  on  a  wooded  hillside  about  three  miles  east  of  the  city.  The 
third  collection  was  made  about  three  miles  north  of  the  city,  along  a 
shaded  roadside. 

Brittou  gives  as  the  range  of  this  si)ecies,  "from  southern  New  Jersey 
to  Florida  and  Alabama." 

3.  Patiicum  oUfjosan theft  Schult.    Tippecanoe  County. 

This  was  tirst  collected,  in  1001,  along  the  Wabasli  Railroad  east  of 
Lafayette.  Observations  in  this  locality,  during  the  succeeding  years, 
show  that  it  is  gradually  spreading  over  more  ten*itory. 

In  1002,  it  was  again  collected  south  of  the  city,  along  Wea  Creek. 

Britton  gives  for  its  range,  "V^irginia  to  Georgia  and  Mississippi." 
Its  introduction  into  the  State  is  probably  due  to  the  railroads. 

4.  HpornltoUiH  louf/ifoUtis  (Torr.)  Wood.    Tippecanoe  County. 

This  occurs  in  Tippecanoe  County  in  several  localities.  It  was  first 
collected  south  of  I>afayette,  along  the  banks  of  Wea  Creek.  Later  It  was 
found  on  a  dry,  oi)en  hillsido,  about  three  miles  east  of  the  city. 

It  is  quite  abundant  where  found. 

5.  Bronnis  patulus  M  &  K.    Tippecanoe  County. 

Quite  common  on  Purdue  farm  and  on  State  Street.  West  Lafayette. 

All  attempts  to  determine  this  species  referred  it  to  7?.  xquarrosus  but 
the  description  did  not  seem  to  fit  it.  Specimens  were  then  sent  to  Prof. 
Hitchcock  who  determined  it  as  B.  patulus  M.  &  K.    In  regard  to  it  he 
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.says.  **It  is  allifd  to  B.  squarrosus,  but  has  a  more  loose  and  open  panicle. 
It  is  not  described  in  tlie  manuals,  as  it  seems  to  l)e  introduced  in  only  a 
few  places  in  this  country." 

A  description  of  this  species  will  he  found  in  Mr.  Shear's  "Revision 
of  the  Genus  llronius,"  published  as  bulletin  23  of  the  Division  of 
Agrostolojry. 

The  i)lant  seems  to  be  well  established  in  this  locality. 

().    llordvtnn  pusUlum  Nut.    Tippecanoe  County. 

This  species  was  collected  alonj?  the  Wabash  Uailroad.  east  of  La- 
fayette, where  it  seems  to  be  well  established. 

It  was  tirst  collected  in  1000  and  specimens  have  been  taken  each 
succeeding  year. 

This  species  was  p-robably  introduced  in  refuse,  thrown  out  from 
oattle-cars. 

7.    Tviuhisiiintia  hrvrintulia  Haf.    Tippecanoe  ('ounty. 

Found  very  commoidy,  about  Lafayette,  on  partly  shaded  hillsides. 

S.    Asarnm  avunnnatjm  (Ashe)  lUcknell.     Tippecanoe  County. 

Very  common  in  \vo:k1s  and  on  shadiMl  hillside,  east  of  Lafayette. 
A.  CanatJcnsc  V.  witli  wliich  it  is  confused  was  also  found  in  the  same 
locality. 

9.  AUionia  linnrrifi  I'ursh.    Tippecance  County. 

First  collected  along  the  Wabash  Railroad  in  1001.  Observations  since 
then  show  that  it  has  become  well  established  and  is  slowly  spreading. 

10.  Geranium  iniffsUlinii  lUirm.  f.     Tippecanoe  County. 

In  the  summer  of  llMrj,  this  was  found  growing  among  the  grass  on 
the  Experiment  Station  grounds. 

This  one  collection,  however,  without  any  additional  observations  is 
hardly  enough  to  admit  it  to  the  State  flora. 

11.  Atidrosarc  occidui talis  Pursh.     Tippecanoe  County. 

Found  growing  somewhat  abundantly  in  lowland  near  W'ea  Croek. 

This  is  listed  on  page  00(5,  of  the  Catalogue  of  the  Flowering  Plants 
of  Indiana,  by  Prof.  Coulter,  as  a  doubtful  member  of  the  State  flora. 

Specimens  of  all  the  plants  listed  above  have  been  deposited  in  the 
herbarium  of  Indiana  plants  at  Purdue  University. 

In  conclusion,  the  writer  wishes  to  acknowledge  his  indebtedness  to 
Prof.  Stanley  Coulter,  for  much  kind  help  in  his  work,  and  to  Prof  A.  S. 
Hitchcock,  of  the  Department  of  Agriculture,  for  help  in  the  determina- 
tion of  the  grasses. 
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Botanical  Xotes. 

By  Moses  N.  Elrod. 


Tecoma  rinlivans  (T..)  1)  ('.  Tlio  tniinpet-flowcr  presents  many  peculiar 
eliaracters  that  arc  of  great  value  in  securing  cross-fertilization,  and  it 
seems  to  be  construoled  on  a  plan  admirably  adapted  to  meet  the  needs 
of  the  humming-bird. 

One  among  the  first  things  in  its  struc-turt'  to  attract  attention  is  the 
nearly  horizontal  position  of  the  tiower.  its  short,  unexpanded  lower  lip, 
the  opimsite  of  the  arrangement  in  many  tiowers  dependent  upon  insect 
visitors  for  fertilization,  and  the  manner  in  whicli  the  filaments  are 
twisted  right  and  left  so  as  to  bring  the  dehiscing  anther  on  the  same 
plane  with  their  backs  against  the  upper  lip  of  the  corolla.  This  group- 
ing of  the  antliers  is  effected  by  the  outer  and  longer  pair  of  the  anguhir, 
dimorphous  tilaments  making  one  turn  on  their  axes  and  thi>  inner  pair 
making  a  half  turn.  The  pistil  is  a  little  longer  than  the  stamens  and 
terminates  in  a  two-branched,  foliaceous,  spatulate  stigma. 

In  July,  lINVj,  I  noticed  that  the  stigma  is  sensitive.  While  searching 
in  my  pocket  for  a  magnifying  glass  the?  lobes  of  a  plucked  flower  had 
closed  so  that  the  stigmatic  surfaces  were  in  close  contact.  The  use  of 
force  failed  to  separate  ihcm  for  more  than  a  moment  and  when  one  of 
the  thin  lol)es  was  cut  away  the  other  curled  up  into  a  loost;  roll.  At  the 
time.  I  supposed  that  1  had  made  a  discovery,  but  soon  found  that  I  had 
been  anticipated.  In  Miiller's  "Fertilization  of  Flowers"  it  is  stated  that 
when  the  stigma  of  Bif/nonia  has  been  "touched  by  an  insect  visitor  they 
then  close  up  immetliately.*'  lie  also  quotes  the  experiments  of  his  brother 
on  a  South  Ani(?rican  species,  showing  that  successful  fertilization  was 
secured  only  when  the  pollen  applied  came  from  a  plant  growing  "at  a 
distance."  It  was  to  test  the  sensitiveness  of  the  stigmas  and  the  condi- 
tions under  which  cross-fertilization  was  effectual  that  my  observations  of 
Tecoma  radicans  were  made. 

The  stigmatic  lobes  of  a  flower  which  had  just  come  into  bloom,  when 
irritated  with  the  point  of  a  knife-blade  or  any  other  hard  substance, 
closed  in  five  seconds,  and  those  of  the  faded  flowers  in  thirty  seconds. 
A  drop  of  water  acted  as  an  irritant  when  applied  soon  after  the  stigmas 
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bad  iiiaturcHl.  but  a  warm  rain  bad  uo  effect.  Fresb  flowers  placed  in  a 
refrijrerator  were  iiot  affected  by  tbe  reduction  of  tbe  temperature,  wbile 
tbose  exposed  to  cold  rains  seemed  to  bave  tbeir  irritability  diminisbed. 
Tbe  application  of  pollen  from  tbe  same  or  anotber  flower  bad  no  effect 
wben  care  was  exercised  not  to  rouffbly  toucb  tbe  stigma.  Pollen  was 
applied  one  eviMiin^  to  tbe  tip  of  tbe  lower  1oIh\  wbicb  is  tbe  linger  and 
longer  of  tbe  two  lobes,  and  it  did  not  binder  ibeir  opening  next  morning. 
After  closing  up  from  tbe  use  of  an  irritant  alone  tbey  opened  again  in 
about  two  bours.  But  if  tbo  irritation  bad  been  accompanied  witb  tbe 
aiiplication  of  i)ollen  from  tbe  same  or  anotber  vine  tbey  rarely  opened 
again,  and  never  if  tbe  ovary  was  fertilized. 

More  tban  fifty  experiments  to  d(»termine  tbe  effects  of  pollen izat ion 
witb  lolleu  from  tbe  same  flower  as  tbe  stigma  treated,  or  from  anotber 
floA>er  growing  on  tbe  same  stock,  gave  negative  results.  In  some  cases 
tbe  ovary  seemed  to  swell  and  remained  attacbod  to  tbe  vine  longer  tban 
tbost*  not  pollenated,  but  tbey  all  turned  black  or  dropped  off  witbin 
fifteen  days. 

All  tbe  stigmas  treated,  to  determine  tbeir  irritability,  and  tbe  effects 
of  iJollen  applied  to  tbem  coming  from  a  distance,  grew  on  vines  in  tbe 
back  yard  of  No.  S2.'5  Wasbington  Street.  Columbus,  Indiana.  Six  strong 
stocks,  coming  from  tbe  same  ropt,  cov(»r  tbe  fence  and  an  old  apple  tree. 
In  tbe  autumn  of  IIMH  tbey  produced  many  matured  capsules.  August 
tbe  lOtli  and  20tb.  11)02,  eleven  stigmas  were  pollenated  from  flowers  col- 
lected two  and  one  balf  squares  distant.  Six  of  ibcse  ])egan  to  develop  in 
fine  style,  but  came  to  nauglit.  September  Jitb  and  lotb.  six  stigmas  were 
treated  witb  jmllen  from  a  vine  found  growing  outside  tbe  city  limits,  one- 
fonrtli  nnle  west  on  tbe  Nasbville  road.  As  a  result,  tbe  ovary,  in  one 
instance  grew  to  be  one  incb  long  and  tben  witbered.  Tbe  otbcrs  were 
failures  and  tbeir  ovaries  did  n(»t  apiiear  to  bave  groAvn  a  little  bit.  Tbe 
season  closed  witb  notbing  to  sbow  for  my  work  and  tbe  distanre  tbeory 
unverified.  Tbe  vine  in  my  yard  began  blooming  again  ,luly  1st.  IIKK?,  and 
tbe  first  experiment  of  tbat  year  was  made  to  see  lu)w  niucb  influence  tbe 
soil  in  wbicb  tbe  vine  grew  bad  to  do  in  determining  tbe  flnal  residts  of 
cross-feriilization.  July  5tb,  I  collected  flowers  from  a  vine  growing  in 
tbe  rich  bottom  land  of  Clifty  Creek,  two  miles  soutb  of  tbe  city,  and 
twenty  stigmas  growing  in  my  yard  were  pollenale<l.  Tbe  flowers  treated, 
w*ere  In  all  stages  of  blooming,  from  tbose  just  ojicning  to  otbers  tbat 
were  fading,  but  none  wbere  tbe  lobes  of  tbe  stigma  did  not  promptly 
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close  when  irritnted.  These  experiments  resulted  in  twelve  full  jjrown 
capsules.  July  Hist  uiuX  Au^rust  :M  ei^hleen  stipmas  were  pollenated  from 
flowers  found  j::rowin>j:  on  clay  soil,  one  mile  south  of  the  city,  which 
rf^ultfd  in  three  mature  capsuh's.  Aujrust  the  14th  and  18th,  nineteen 
stigmas  were  treated  with  pollen  from  a  vine  jxrowing  in  clay  soil  one- 
half  square  north  of  my  vine,  and  three  mature  pods  were  the  result. 
Ten  stigmas  were  pillenat^d  Aujiust  inth  from  a  vine  growing  in  clay  soil, 
at  the  root  of  a  large  elm  tree,  aiiout  (»ne  S'juare  northwest  of  the  home 
vine,  and  eight  mature  ca])sules  wen»  the  result. 

SumniMrlzcd.  the  results  show  that  sixty  ihm*  cent,  of  tlie  pollenations 
iiia<le  with  pollen  from  a  vim^  growing  in  rich  loam  were  successful; 
fifteen  and  sixteen  per  cent,  were  successful  when  the  i>ollen  came  from 
clay  soil,  and  the  vines  grew  in  the  open,  under  conditions  nearly  thi» 
same  as  that  of  niy  liack  yard,  and  eighty  per  cent,  as  the  result  when 
the  pollen  cann*  from  a  vine  whose  roots  were  jdanted  in  clay  soil  and 
entertwined  witli  thosi'  of  a  big  elm.  From  this  it  seems  that  the  soil  in 
which  the  vine  grows,  has  some  intluenee  on  the  fertilizing  power  of  its 
pollen.  The  iiollen  used  in  the  1!K)2  experiments,  which  resulted  In  fMil- 
ures.  came  from  vines  growing  in  the  open  and  rooted  in  clay  soil.  Thv^ 
idea  that  pollen  coming  from  the  hig  elm  tree  vine  is  in  some  way  pecu- 
liarly ethcacious  in  i)i-c:du<-ing  seed  is  contirmed  by  the  fact  that  a  vino 
within  one  hundred  yards  of  it.  and  favorably  located  to  encourage  hum- 
ming-birds to  visit  between  the  two.  has  I  orne  an  abundant  crop  of  ca])- 
8Ules  for  the  past  two  years. 

The  only  insects  notleed  on  the  trumpet-flowers  were  robbers,  whose 
visits  were  without  comi)ensating  advantages.  Hlack  ants  and  little 
sweat  bees  eame  early  and  stayed  late:  the  ants  to  get  nectar,  and  the 
liees  to  colleet  iMillen.  S(»metim(»s  they  foimd  an  entrance  between  the 
lobes  of  the  corolla  lini'-j  before  the  flower  was  oiien.  The  bees  made  short 
worlv  of  colle<'ting  all  the  pollen  in  siglit- -half  of  it  going  within  flfteen 
minutes.  Wlien  the  pj.llen  was  knocked  down  into  th(»  tube  they  did  not 
seem  to  be  in  any  way  puX  out.  but  went  on  collecting  until  all  was  gone. 
As  many  as  six  bees  were  seen  t«)gether  in  a  corolla,  very  imsy.  crowding 
and  lighting  for  place.  lla<l  tliey  found  any  pollen  on  a  sti;rma  they 
would  have  taken  il.  Dining  a  dr(>uth  coineal  holes  were  found  in  the 
calyx,  of  many  ll<iwers.  tliat  readied  down  to  the  ovary,  and  as  mud- 
datiber  wasjjs.  SjihuiUh ,  w«re  seen  about  the  holes  they  were  charged  with 
making  llieni.     Aftei*  r:»in  eanie  tln'y  disappeared,  and  may  hive  done  the 
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drilling  to  get  at  the  nectar  as  food,  or  as  a  substitute  for  water  in  temper- 
ing their  liuikling  material.  Humble  and  honey-bees  occasionally  were 
seen  prospecting  around  the  flowers,  l)Ut  they  rarely  stopped  for  more 
than  a  moment. 

It  is  remarkable,  while  the  mechanism  of  Tccoma  is  peculiarly  effective 
In  preventing  self-pollenation,  that  its  pollen  is  impotent  except  when 
applied  to  the  stigma  of  another  plant  under  restricted  conditions,  and 
that  the  humming-bird  is  us  only  visitor  of  service  in  its  fertilization. 

Iinpaticns  aiirea  Muhl.  The  pale  touch-me-not  is  a  common  plant  in 
Indiana,  growing  best  in  the  damp,  rich  soil  of  the  shaded  river  bottoms. 

The  mechanism  of  the  flower  is  generally  understood,  but  the  part 
played  by  the  scales,  on  the  inner  side  of  the  filaments,  is  not  so  well 
known.  The  filaments  are  so  arranged  as  to  form  a  group,  which  is  held 
together  by  the  coherent  scales.  With  reference  to  the  mouth  of  the  spur 
the  posterior  part  of  the  group  is  closed  by  a  single  filament  and  the  sides 
by  two  filaments,  leaving  the  front  with  a  larger  opening  between  the 
anterior  pair  than  elsewhere.  The  scale  of  the  posterior  filament  is  di- 
vided into  two  parts  which  are  continuous  with  the  coherent  scales  of  the 
sides.  The  two  resulting  appendages  are  symmetrical,  and  are  in  close 
"Contact,  on  an  antero -posterior  line,  so  as  to  form  a  roof  or  hood  over  the 
■end  of  the  stigma.  On  the  under  side  of  the  hood  is  a  pocket  into  which 
the  stigma  tic  end  of  the  ovary  is  inserted.  The  end  of  the  ovary  is 
marked  by  a  slight  papilla  near  the  anterior  end  of  the  dividing  line  of 
the  hood.  The  pocket  is  so  placed  with  reference  to  the  plane  of  the  hood 
that  the  end  of  the  ovary  does  not  push  at  right  angles,  but  in  an  ol)liQue 
direction.  The  filaments  cease  to  grow  when  the  flower  opens,  while  the 
ovary  continues  to  increase  in  length,  and  by  this  arrangement  with  refer- 
ence to  the  hood  it  pushes  against  it  without  protruding,  until  the  fila- 
ments are  l>roken  from  their  attachment  to  the  receptacle.  When  the  con- 
nection with  the  receptacle  is  broken  tlie  filaments  curl  backward  with 
such  force  as  to  often  cause  the  cap  of  withered  anthers  to  fall  to  the 
ground.  If  this  does  not  happen,  the  cap  is  easily  displaced  by  the  first 
insect-visitor  that  attempts  to  enter  the  spur. 

When  it  is  recalled  that  the  touch-me-not  flower  is  suspended  from  the 
■end  of  a  slender  peduncle,  and  bobs  and  swings  with  every  breeze  or 
touch  of  an  insect,  the  function  of  the  hood  in  excluding  self-pollenation 
t)ecomes  evident.  Observations  show  that  the  hood  is  frequently  covered 
with  pollen  that  has  sifted  through  the  chink  between  the  anthers,  or  has 
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been  carried  to  it  by  small  inse<ts.  Hut  tlie  stigmas  are  not  always  so 
well  protected  as  the  forepoin^:  niijilit  indicate.  As  tlie  season  advances 
flowers  beprin  to  appear  in  wliidi  tlie  stigmatic  end  of  the  ovary  is  ex- 
posed. On  the  Kith  of  Sei>teml)er  a  patch  of  /.  aiirca  was  visited  and  the- 
ovary  found  protrndinj;  in  a  majority  of  those  examined.  That  this 
change  was  due  to  the  waning  vigor  of  the  plant  seems  to  be  shown  when, 
at  a  later  date^  after  rain  and  continued  warm  weather,  only  one  out  of 
twenty-five  llowers  was  found  with  the  stigma  exposed.  Kxamhiation 
with  a  micnjs<'0p«»  showed  pollen  adhering  to  tlie  papilla?  of  the  stigma. 
Soon  afti  r  tin*  exposed  stigmas  are  seen  deistogamous  flowers  begin  to- 
appear. 

Just  over,  or  anterior  to  the  protuberance,  made  on  the  hood  l)y  the 
end  of  the  ovary,  is  an  erect,  membranous  appendage,  composed  of  two 
pieces  about  one  line  long.  Its  function  is  not  ol)vious,  but  it  may  si»rve 
as  an  increased  protection  to  the  siigma  against  sclf-pollenation.  So  far 
as  seen  it  is  peculiar  to  Impativua  aiirvu. 

TmiKitims  hiftoni.  Walt.  After  two  years  of  observation,  I  am  led  to 
believe  tliat  tlie  sjjottcd  t(»uch-mc-n(ft  p;*<»duccs  its  crop  of  cliestogam- 
ous  tlowers  in  the  spring  only,  before  the  conspicuous  tiowers  begin  to 
appear.  This  fact  has  h d  some  writers,  who  lookeil  for  them  in  autumn, 
to  state  thai  tliis  species  does  not  i)roduce  concealed  tlowers.  I>ast 
spring  liundrcds  of  them  were  examined  and  concealed  flowers  found  in 
the  axils  of  the  leaves  of  all  the  plants  over  six  inches  high.  The  glau- 
cous stem  of  till*  /.  tiKrcfi  distinguishes  the  young  plant  of  that  species 
before  it  blooms,  but  to  malve  sure  of  the  speci(»s,  tlu\v  were  again  visited 
after  consj»ii'uous  flowers  had  bec<uiie  abundant.  The  flrst  cons}>icuous 
floweis  had  the  stigmas  pxi-osihI  through  a  hole  in  the  bond.  Hut  this 
exi>osure  of  tlu'  sti.iinia  was  confined  tu  the  spring  flowers.  The  first 
normal  flower  s(»en  in  niv  yard  camo  into  bloom  June  the  'Jlh.  and  pro- 
duced a  se;d-braiing  <-.ip.sule.  The  distanc(i  at  which  this  i)lant  grew, 
from  any  otliers  tlien  in  bl(.<;m  of  tlu^  same  species,  prol)al>ly  exeludes  the 
possiiiility  <if  cross-fei  tili/.ation.  Those  blooming  a  few  days  later  had 
h(»les  in  the  hood. 

The  toueli-nie-iuit  is  cross-fertilized  through  the  agency  of  bees. 
Rarely  a  hnniining-l»iid  poises  over  a  flower,  but  does  not  seem  to  find 
anything  to  detain  it  long.  Its  bill  is  too  long  and  slender  to  make  it  a 
pood  instrument  for  carrying  pollen.  Humble-bees  become  numerous 
about  the  flowers  late  in  the  season,  and  by  their  size  and  clumsy  move- 
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ments,  not  only  (Ictaoh  the  author  cap.  but  frequiMitly  manage  to  brinj? 
themselves  to  the  ground  imprisoned  in  a  withering  corolla.  Other 
smaller  bees,  in  search  of  honey,  enter  the  spur  without  touching  the 
anthers. 

Claytonin  Virfjinica  L.  The  movements  of  the  stamens  and  .stigmas  of 
this  plant  are  curious  and  somewhat  puzzling.  When  the  petals  lirst  oi)e!i 
the  pistil  is  longer  than  the  proterandrous  stamens,  but  of  the  same 
length  after  the  branches  of  the  stigma  are  recurved.  In  some  flowers  the 
stamens  remain  clustered  around  the  style  and  closed  stigma  for  a  time 
after  the  petals  have  opened,  and  while  in  this  position,  the  under  part 
of  an  insect-visitor  readily  becomes  dusted  with  pollen.  I^ater  the  sta- 
mens are  bent  backward  until  the  anthers  rest  on  the  face  of  the  hori- 
zontal pistils.  When  this  outward  nn)vement  of  the  stamens  takes  place 
the  lobes  of  the  stigma  are  also  bent  outward  and  in  position  for  cro.s,s- 
fertilization.  Quite  often  it  hai)pens  that  it  can  scarcely  be  said  that  the 
stamens  are  proterandrous,  ail  the  movements  before  described  occurring 
at  the  time  the  anthers  become  dehiscent.  When  this  takes  place  the 
insect-visitor  has  little  chance  of  rollecting  pollen,  but  it  leaves  the  stigma 
in  an  ideal  position  for  cross-fertilization.  Flowers  can  be  found  in  all 
of  these  sta.L(  s  at  the  same  time:  and  the  honey-bee  in  making  its  nmnds 
soon  becomes  dusted  with  pollen,  without  having  to  depend  on  the  re- 
<,'ur>ed  stamens  for  a  supply. 

Unlike  many  Howers  tnat  are  in  part  or  wholly  dependent  on  instcts 
for  fertilization,  tlie  spring  beauty  lasts  but  one  da 3*.  It  comes  into  bloom 
oarly  in  the  season  and  its  day  is  past  before  insects  become  numerous, 
hence,  as  might  be  expected,  there  is  a  provision  which  assures  self- 
pollenation.  Tlie  ]»ehi]s  that  open  in  the  morning  begin  to  close  in  the 
iifterr.oon,  and  by  night  are  gathered  into  an  imbricated  roil.  If  tlie  day 
has  been  cold  and  the  lobes  of  the  stigma  have  not  become  fully  recurved. 
80  as  to  bring  their  pai>ilhe  on  a  level  with  the  anthers,  the  process  of 
recurvation  is  com[ileted  l>efore  they  are  caught  by  the  closing  petals. 
Kxamination  shows  that  after  closing  the  anthers  with  pollen  still  adher- 
ing are  in  close  contact  with  the  stigma.  Pollen  was  found  at  night  on 
the  papillip  of  the  old  tlowers  that  was  not  there  l)efore  insects  ceased  to 
Hy  that  afternoon.  No  insect  other  than  the  honey-bee  was  seen  about 
them,  and,  as  its  visits  were  rather  rare,  the  numerous  and  well  filled 
i'apsules  must  have  Ivcen  the  result  of  self-pollenatlon. 
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Hf/drophi/litw  fippnnlivnlum  Miclix.  is  in'oteraiidroiis.  When  the 
flower  first  comes  into  bloom  tlie  pistil  is  about  one-half  the  length  of  the 
mature  stamens.  The  dihiscing  anthers  are  gray  with  pollen,  which  dis- 
appears within  six  hours.  liy  the  time  the  pollen  is  gone  the  pistil  has 
grown  to  the  same  length  as  the  stamens,  the  two  lobes  of  the  stigma  are 
recurved  and  ready  tor  cross-pollenation.  Bees  are  the  pollen  carriers, 
which  they  g«'t  from  the  anthers  of  flowers  that  Idoom  at  irregular  hours 
throughout  th«»  day.  A  plant  in  my  yard  began  to  bloom  early  in  May 
and  w;is  still  producing  a  few  flowers  August  8th.  During  dry  weather 
in  July,  the  tlowers  were  loss  than  one-half  the  normal  size,  the  tube 
veiy  much  shortened,  and  in  others  the  corolla  changed  from  campanulate 
to  rotate. 

PolvmoiiifOii  rrptans  L.  The  stamens  are  uot  as  long  as  the  pistil. 
Dehiscence  begins  when  the  corolla  is  about  half  open,  and  before  the 
lobes  of  the  stigma  are  recurved.  Later  the  stamens  are  bent  outward  and 
the  pistils  left  to  oc<upy  the  center  fleld.  Honey-bees  enter  the  half- 
blown  flowers  and  come  out  well  dusted  with  polli»n,  which  they  carry  to 
the  older  flowers.  Invariably,  when  a  bee  comes  to  a  plant,  it  pays  its 
respects  tirst  to  the  half-blown  flower,  and  may  not  visit  the  older  ones  at 
all.  It  seems  to  know  that  they  have  been  exhausted  of  nectar.  As  it  en- 
ters the  slenderly  supi)orted  flower  it  clasi)s  all  the  organs  at  once,  and  its 
mo^tlH(nts  are  about  as  graceful  as  those  of  the  humble-bee. 

The  pistil  of  Lyslmarhin  quadri folia  L.  and  of  L.  trrrrstriat  (L.)  H.  S.  P. 
when  the  flowers  first  open  are  sharply  curved  to  one  side  by  a  bend 
near  the  middle  of  the  style.  After  the  anthers  have  shed  their  pollen 
the  pistil  is  erected  and  the  stigma  in  position  for  cross-fertilization  by 
the  insect-visitor.  That  this  may  be  accomplished,  the  blooms  last  for 
se>eral  days. 

The  sti^matic  lobes  of  K<ihtnitiu  aiifjnffiris  (I..)  Pursh.  are  as  long  or 
longer  than  the  supporting  style  and  the  whole  pistil  only  about  one  half 
the  length  of  the  stamens  when  the  flower  first  opens.  To  make  it 
doubly  smv  that  self-pollenation  shall  not  occur,  the  lobes  are  closely 
twisted  tcigetlier  until  the  coiled  anthers  have  unrolled  and  shed  their 
I'ollen.  In  the  meantime  the  pistil  has  increased  in  length  and  the  lo])es 
curved  back  at  right  angles  to  the  style.  The  lobes  are  stigmatic  along 
the  inner  side,  and  remained  twisted  after  they  are  recurved,  so  that  an 
insect  passing  over  or  under  them  with  pollen  on  its  back  or  umler  part.s, 
would  be  likely  to  effect  fertilization.     Many  of  the  flowers  are  in  bloom 
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at  the  same  time,  are  quite  liandsome,  fragrant,  and  stay  in  bloom  a  week 
or  more.  It  is  curious  tliat  tindiug  the  plant  in  a  certain  locality  one 
season  is  no  si*?n  that  it  can  he  found  there  next  year. 

Tanij^acum  Taraxacum  (!..)  Kerst.  While  watching  the  effects  of  tem- 
perature on  the  dandelion  in  June  a  number  were  found  which  were  not 
producing  pollen,  the  heads  were  perfect  in  every  way,  but  had  no  poUeu 
on  the  styles  or  branches  of  the  stigmas  when  tlie  bees  were  excluded. 

The  connate  antlier-tubes,  which  were  of  the  normal  form  in  all  stages 
of  development,  were  examined  under  the  microscope  and  not  a  grain  of 
pollen  found  in  them.  The  sterile  heads  were  of  a  uniform  pale  yellow 
and  laclvcd  the  golden  tinted  center  of  the  fertile  heads  found  growing 
near  by.  Bees  indifferently  passed  from  one  Ivind  to  the  otlier.  Seed  was 
formtd  on  tlie  sterile  h(  ads,  l>ut  there  were  more  alM)rted  acheues  than 
usual. 

The  dandelion  is  very  sensitive  to  change  of  temperature,  whiie  the 
alisence  of  sunshine  has  very  little  effect.  Early  in  the  season  the  same 
heads  may  l»e  exposed  as  often  as  tliree  days  in  successiim,  and  the  in- 
volu(r(»  not  be  opciHMl  for  more  than  two  or  three  hours  at  any  one  time. 
As  the  temperature  im  n^as-es  tliey  stay  exposed  from  early  morning  until 
shut  up  liy  th(»  lalliiig  temperature  of  the  afternoon,  and  may  not  open 
again  next  day. 

Ixinllia  sin  IK  US  L,  jjroduces  a  large  crop  of  cleistogamous  flt»wers 
during  bite  summer  and  autumn.  Tlie  tiowers  are  clustered  in  the  axils 
and  bidden  by  tlie  long  segments  of  the  calyx.  The  change  from  con- 
spicuous to  concealetl  flowers  involves  more  than  a  change  from  gamo- 
petalous  to  apetalous.  The  stamens  are  reduced  in  leiigtli  to  tliat  of  the 
ovary  witli  a  small  ijolleii-producing  surface  at  tlie  tip,  wliicb  is  in  close 
proximity  to  tlie  sessile  stigma.  The  resulting  capsulrs  are  numerous  and 
well  tilled  with  seed. 

Ffilnita  voniosa  (L.)  Kuntze  sends  forth  long,  slender,  stoloiiiferous 
runners  in  early  summer  that  produce  apetalous  tiowers  before  the  con- 
spicuous blooms  appear.  Not  only  is  the  form  of  the  tiower  quite  dift'er- 
ent  from  tliat  of  those  coming  later,  but  the  early,  ovoid,  single-seeded, 
flesliy  pod  is  very  unlike  the  three-seeded,  bean-lilie  pod  of  the  later 
flowers.  The  mature  single-seeded  pods  are  found  on  or  near  the  ground 
after  the  conspicuous  tiowers  have  come  into  bloom. 

If  (i.i'al\n  strirta  L.  ])roduces  cleistogamous  flowcTs  on  recurved  scapes, 
at  the  liase  of  the  plant  I  have  not  seen  them,  but  have  found  flowers  in 
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July  in  Avhioli  tho  calyx  loinaincd  closed  over  the  dwarfed  corolla.  The 
only  chanjjo  in  strncliu'e  noted  was  that  the  five  shorter  stamens  l)ore 
aborted  antliers.  and  tliat  the  pollen-hearinf?  anthers  were  in  contact  with 
the  stigma.  Contrary  to  wliat  some  writers  state  the  stamens  of  0. 
Sthcta  are  often  dinorphic.  The  self-pollenation  of  the  normal  flower  is 
accomplislii'd  ])y  tlie  corolla  closinj:  after  exposnre,  and  pressing  the 
anthers  against  the  stij^ma. 

One  of  the  most  interesthig  changes  in  structure  from  a  conspicuous 
to  a  cleisto.i:anu)ns  finwi^r  is  seen  in  the  violet.  The  shOAvy  flowers  are  so 
<?onstructed  tliat  the  honey-bee  is  the  only  insect  that  I  know  to  be  of 
service  in  its  fertilization,  and  only  a  part  of  the  anthers  are  called  into 
use  by  it.  To  reach  tho  spur  in  which  the  nectar  is  stored,  the  bee.  after 
it  aettlps,  has  to  reverse  its  position,  and  force  its  tonj^ue  between  the  two 
appeni!rjLrcs  vw  the  lower  stamens.  In  dninjr  this  it  comes  in  contact 
with  the  stiirma  and  at  the  same  time  is  dusted  with  pollen  from  the 
flppendagrd  stamens.  The  anthirs  of  the  other  three  stamens  do  not  aid 
in  supplyinjj:  the  bee  with  pollen,  and  seem  to  be  of  very  little  if  any  u.se 
to  the  plant.  In  tlie  concealed  floAvers.  they  are  aborted.  The  pistil,  of 
the  deistoj^amous  flowers  of  Violu  s^triata  Ait.,  is  declined,  so  as  to  brinj? 
the  sti^ima  against  the  end  of  the  ovary,  and  in  contact  with  the  two  con- 
nivent  antliers.  Two  appendages  grow  from  the  fertile  stamens,  just 
below  the  anthers,  that  are  expanded  so  as  to  cover  the  anthers  and  the 
whole  of  the  pistil. 

r.  striata  c(«ntini:(>s  to  i)r(Mluce  showy  flowers  longer  than  many  other 
species,  and  as  a  consequence  its  concealed  floAvers  come  in  summer. 

Mold  puheai'cns  Ait.  develops  a  feAV  yellow  floAvers  in  early  spring.  It 
continues  to  grow  until  August,  and  as  it  gi'OAVs,  concealed  floAvers  are 
developed  in  the  axils  of  the  leaves. 

The  aliruptness  of  the  change  from  a  showy  to  a  cleistogamous  floAver 
Avas  beautifully  shown  en  a  plant  of  Imputicns  hiflorn  that  produced  a  Avell- 
developed,  conspicuous  floAver  on  one  branch  of  a  peduncle  and  a  concealed 
floAi^'er  on  the  other  branch. 

The  fact  that  the  stigma  of  Tivomn  radicans  returns  to  its  former  posi- 
tion in  tAvo  hours  after  it  has  been  changed  in  response  to  an  irritant, 
unless  the  irritation  has  l»een  accomi)lished  by  pollen  of  a  certain  quality, 
fihoAvs  that  the  process  of  fertilization  begins  within  two  hours  after  the 
right  kind  of  pollen  has  been  applied,  and  that  the  stigma  is  endoAved 
with  remarkable  selectiAc  poAver.     The  Avhole  process  suggests  the  shad- 
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owy  l)(»j?inniiig  that  has  culminatod  in  the  will,  and  recalls  Professor 
Minot's  definition  of  consciousness,  "the  function  of  consciousness  is  to 
dislocate  in  time  the  reactions  from  sensations."  In  Tecoma  the  reaction  is. 
not  dislocated  from  the  sensation,  for  there  can  not  l>e  sucli  a  thini?  as 
sensation  in  a  plant,  lait  there  is  a  curious  tendency  in  that  direction. 

The  calyx  of  iScentvUariu  vonlifoliu  Muhl.  splits  back  to  the  Imse  at 
maturity,  and  the  helmet-like  upper  lip  falls  away.  Before  the  upper  lip 
falls  the  ripe  nutlets  lie  loose  in  the  bowls  of  the  persistent  lower  lip.  A 
gust  of  wind  strong  enough  to  set  the  dry  leafless  stems  to  swaying  will 
detach  the  upper  lip  and  send  the  seeds  flying  with  the  wind. 

The  following  jdants.  wliicli  are  not  included  in  Trofissor  Coulter's 
"Flowering  Plants  and  Ferns  of  Indiana,"  are  known  to  occur  in  Harthol- 
omew  County,  QuercuH  Srhmrkii  Hritton  is  common  in  tlie  western  part 
of  tile  county,  and  fretjuently  wherever  red  and  black  oaks  grow. 
Qurrrus  AU'xnmlvri  Hritton  formerly  was  abundant  on  the  Knolistone  hills 
of  Bartholomew  and  Brown  counties  and  the  north  part  of  Jackson 
County.  •  Locally  it  is  known  as  rliestnut  oak  or  tan-bark  oak.  Some 
years  ago  tlie  luirk  was  an  important  source  of  revenue  to  the  inhaliitants 
of  Brown  County.  Along  the  iine  of  tlic  Baltimore  iV:  Ohio  S<mthwestern 
Railroad,  wliere  it  grows  in  dense  forests,  it  is  being  sliii>ped  for  u>e  as 
telephone  poles. 

Pvrilhi  frutrscvHs  (L.)  Britton  grows  on  the  stmth  side  of  Columlius,. 
Hope  iV  (}reensi>urg  Railroad  one-fourtli  mile  east  of  Lambevt's  Switch. 
It  is  al-.undant  in  that  locality. 

Tradrsniutiti  hractcuta  Small  occurs  sparingly,  and  T.  rrffcni  Raf., 
commonly,  on  the  sandliills  of  Bartholomew  and  Brown  counties,  T. 
hnutidta  bl(K>ms  in  April,  and  does  not  last  later  tlian  May.  Tlie  oaks 
above  named  have  been  rei)orted  as  occurring  in  the  State  by  Professor 
(oulter,  the  others  are  l>clieved  to  be  new  to  the  Indiana  list. 
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Bird  Notes    From  the  Indiana  State  Forestry  Reservation. 

By  Chas.  I*ii»eu  Smith. 


Durinjr  tlio  suninier  of  lOO:?  I  was  fortunate  in  l)i»iujr  lorateil,  for 
f  ouie  live  Aveoks.  upon  tlio  State  Forestry  Keservation,  in  the  "Knob" 
region  of  soutliern  Indiana.  -VltiiouKh  onpijred  in  nialvin?;  a  survey  of  the 
\th\nt  life  of  tlie  Reservation,  my  ears  were  ever  attentive  to  tlie  bird 
voices  about  nie,  and  a  list  of  tlie  various  specit^s  heard  or  .seen  was  pre- 
served. Sixty-one  species  were  noted  within  Keservation  limits,  as  re- 
corded ludow.  No  especial  care  was  taken  to  study  the  relations  of  the 
Idrds  to  the  trees  and  their  other  natural  surroundinj^s:  hut  a  few  general 
remarks  may  be  based  upon  a  review  of  the  hare  list. 

It  will  be  noticed  that  the  birds  enumerated  include  forms  character- 
istic of  botli  woodland  and  oi>en.  though  th(»  number  of  woodland  speyies 
far  exceeds  the  number  of  kinds  lovinj:  the  held,  sky  or  orchard.  The 
absence  of  runnin;,'  water,  durinp  the  summer  an<l  fall  months,  makes 
impossible  the  conditions  necessary  to  attract  water  and  swamp-loving 
forms;  hence  the  scarcity  of  such  in  the  list.  Of  tin*  two  thousand  acres 
composing  the  lleservation,  possibly  eighteen  hundred  are  wooded.  Thus 
it  is  apparent  why  the  Avoodland  birds  exceed  in  nundier  of"  sijccies;  and 
It  is  likewise  true  that  many  of  these  woodland  forms  lead  in  regard  to 
number  of  individuals.  Some  four  hundred  feet  difference  in  elevation 
exists  between  the  lowlands  and  the  tops  of  the  higher  kiu)bs,  the  deep 
ravines  between  the  knobs  forming  tempting  bird  haunts. 

Although  not  intending  to  give  time  to  my  favorite  study,  the  birds 
and  all  that  concerns  them,  I  was  ready  to  give  heed  to  Mr.  Butler's  sug- 
gestion to  look  for  the  Pine  Warbler,  IJendroica  rifjorsii,  and  evidence  of 
Its  nesting  there.  As  far  as  known  to  us,  this  bird  has  not  been  deliuitely 
reported  as  a  breeder  within  our  State,  although  tliere  are  several  locali- 
ties which  have  conditions  api)arently  meeting  the  demands  of  this  pine- 
loving  little  warbler.  What  evidence  I  was  able  to  glean  is  contained  in 
the  following  testimony,  hut  it  is,  of  course,  not  equal  to  the  best  evi- 
dence, namely,  the  collection  of  a  nest  with  the  eggs  and  the  parents. 

I  first  saw  the  Reservation  on  the  twentlethof  July  and  1  began  my 
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list  that  day.  Two  days  lator.  while  upon  tho  llollister  knob,  an  im- 
tamiliar  bird  son^  divcrtod  my  atttMition  I'roni  stuffinji:  plants  and  leaves 
into  my  'Mmtany-can.*'  and.  forjjettinj;  my  Imtanical  w(Tk  for  a  few  mo- 
ments, I  turned  aside  to  seek  the  sin.irer.  The  song  ceased  upon  my 
intrusion,  Imt  after  a  short  search,  I  spied  a  family  of  four  small  dull- 
colored  warhlers  which  seemed  not  anxious  to  make  my  aciiuaintance. 
As  I  had  no  means  of  jrettinj;  one  of  these  into  my  hand.  I  was  about  to 
pass  the  group  by  as  tno  uncertain  of  identitication  for  recording,  when 
a  male  Pine  Warbl(»r.  as  easily  recognized,  joined  them  and  showed  him- 
self to  l)e  u)  stranger  amongst  them.  Then  resemblances  in  plumage 
were  noted  which  removed  all  doubt  on  my  part  as  to  the  identity  of  the 
others.  Three  of  the  family,  in  appearance  and  voice,  strongly  suggested 
young  of  the  year,  and,  before  1  left  them,  or  rather  they  left  me.  1  had 
the  pleasure  and  satisfaction  of  seeing  the  suppo.sed  female  side  up  to  and 
feed  one  of  the  three  of  juvenile  appearance. 

Later  this  song  was  heard  on  varitms  occasions,  and,  on  July  2lst 
and  August  ISth,  I  had  most  satisfactory  ob.servation  of  Pine  Warblers, 
botli  of  adult  males  and  their  duller-colored  followers;  but  no  further 
evidence  was  secured  as  to  the  breeding  of  this  species  there.  All  my 
Pine  Warlder  observations  were  upon  the  knob-tops,  close  to  the  pine 
areas.  I  ain  anxious  to  visit  the  Reservation  during  some  May  or  June 
when,  I  am  confident,  1  could  collect  more  con<-lusive  evidence  of  the 
breeding  of  the  Pine  Warbler  within  our  State. 

As  to  the  other  Reservation  birds  I  will  limit  myself  to  the  mere  list- 
ing of  them,  the  species  recognized  being: 

1.  Colitiuji  rfrginhntis  (Linn.).     Bob-white. 

2.  Zenahiura  macrntmt  (Liiun.).     Monmiug  Dove. 
8.     CathartPH  aura  (Linn.).     Turkey  Vulture. 

4.  Falco  spariwnus  Linn.     American  Sparrow  Hawk. 

6.  Mfgajtco])»  ash  (Linn.).     Screech  Owl. 

6.  Coccyzivft  ameriranuH  {Jjiun.),     Yellow-billed  Cuclioo. 

7.  Drifobfites  vUloms  (Linn.).     Hairy  Woodpecker. 

8.  Dnjobates  pubesce  lis  median  us  iSwAins.),    Downy  Woodpecker. 

9.  .Sfelanerpe^  eri/throcephalfuf  {lAnu.),     Red-headed  Woodpecker. 

10.  Colaptes  aratiitt  Ivtevs  Bangs.     Northern  Flicker. 

11.  AiitroHtomus  Vf)ciferu8  (Wils.).    Whip-poor-will. 

12.  ChonJeilen  Virginia mi8  (Qmel.).     Niglithawk. 


13.  Chntura  pt'l(( (J irn  {hiun.).     Chimufy  Swift. 

14.  TrochilHJi  ndnhris  Liuii.     Ruby -throated  Hummingbird. 

15.  Tf/raiiuvs  tymnmix  (Ltiun.).     Kingbird. 

16.  Mifiarrhtis  crhu'tus  (luinn.).    Crested  Flycatcher. 

17.  Sfitfornis  phob^  [hath.).     Pha^be, 

18.  ContopuH  vhrm  (Linn.).     Wood  Pewee. 

19.  Empidonax  n'rcifrnis  (Yieill.).     Green-crested  Flycatcher. 

20.  Ci/anoritta  cn'Mata  {luinn.).     Blue  Jay. 

21.  (hn'iui  amt'rirainiif  Aud.     American  Crow. 

22.  Moloih rus  att'r  {Bodd. )     Cowbird. 

23.  StmupJltt  nwfjnn  ilAim.).     Meadowlark. 

24.  Irtcnta  (jalhn fa  CLinn.).    Baltimore  Oriole. 

25.  AMnnja f hniM  trhtiii  (hinu.).     American  Goldfinch. 

26.  Pofccf'tfx  (jni  mine  IIS  iGmel.).     Ve8i>er  Sparrow. 

27.  Cotuniirnhu*  i<(intinrtnim  jHissrrinnx  (WilH. ).     Grassliopj^er  Sparrow. 

28.  ChouileMhH  (p'dtn uinrnH  (Say).     Lark  Sparrow. 

29.  S/n'zella  sitridh's  {Wi]s.).     Chipping  Sparrow. 

30.  Spiztthi  pnsilht  iWUs.).    Field  Sparrow. 

31.  Prunta  ustirah's  barhnnuiii  (Aud.  ).     Bacliman  Sparrow. 

32.  Pipiio  rrffthrophthtilintin  (Linn.).     Towliee. 

33.  On'tliudliH  vnt'dhmliH  (Linn,).     Cardinal. 

34.  Ciin)tnnpiza  I'lfniint  ([^inn. ).     Indigo  Bunting. 

35.  PiniiKfu  t'n/ili"onn'l(iit  Vieill.     Scarlet  Tanager. 

36.  Pii'inuja  rnfn-n  (lAuM.).     Ro.se  Tanager. 

37.  l*inijn,-  Huhis  {'\ai\\\.).     Purple  Martin. 

38.  Ilt'niinlit  I'nfthriKjfisft^r  Bodd.     Barn  Swallow. 

39.  Ampth'x  rrflroniin  (Vieill.).     (3edar  Waxwiiig. 

40.  hin'ntH  Iiulaiirianua  Linn.     Loggerhead  Slirike. 

41.  ]' in (t  nl tnitu'itH  (Linn.).     Red-eyed  Vireo. 

42.  I'm o  7/7///.V  (Vieill. ).     Warl>ling  Vireo. 

43.  Mnlotiltd  rnrin  (Linn.).     Black  and  White  Waihlir. 

44.  IlflininUinphiht  piima  (\jU\\\,).     Blno-wii»^(  (1  WiirbliT. 

45.  Ihudi'ttivn  riijiH't^ii  (Aud.).     Pine  Warbhr. 

46.  Stini'iis  inii'fH-njfUhiti  (Linn.).     Oven-bird. 

47.  Otofhh/pis  fonmhsd  (Wils. ).     Kentucky  War])ler. 

48.  (f'rofhlffjiis  frirlnts  (Linn.).     Maryland  Yellow-throat. 

49.  [ftcrin  riri'tis  (Linn.).     Yellow-bn-asted  Chat. 

50.  W'ilsnuitt  inifrnfn  (Gmel.).     Hooded  Warbler. 
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51.  (rali'ojiraphif  r(H'oIiheni<ii*  (Linu.  )•     Catbird. 

62.  Torostoina  rufum  CLinn.).     Thrasher. 

53.  ThnjothoniH  hulonrianm  (Lath.).     Carolina  Wren. 

54.  T/irtfomaneii  heirirkii  (And.).     Bewick  Wren. 

55.  Sitta  car(dim'um  Lath.     Wliite- breasted  Nuthatch. 

56.  B(ritlophnji  hh'ol or  (Linn.).     Tufted  Titmouse. 

57.  P<tniM  carttlineimn  Aud.     Carolina  Chickadee. 

58.  PoUpntUn  nvntlm  (Linn.).     Blue-gray  Gnatcatclier. 

59.  Hi/locirhht  iun.Hh'h'nd  {Gmel.).     Wood  Thrush. 

60.  Mcndo  migmtona  (Liinn.).     American  Robin. 

61.  Sin! ni  Hinli><  CLinn.).     Bluebird. 
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Notes  Upon  Some  Little-Kkovvn  Members  of  the  Indiana 

Flora. 


By  Chas.  Pipek  Smith. 


A»  a  member  of  the  senior  class  iu  botany  at  Purdue,  during  tlie 
last  spriuff,  1  began  a  season  of  active  field  work  in  botany,  which 
circumstances  led  me  to  continue  through  the  summer  and  autumn. 

Five  weeiis  during  July  and  August  were  spent  upon  the  State  For- 
estry Reservation,  in  Clarlv  County,  the  major  portion  of  the  season, 
however,  after  leaving  Lafayette  in  June  being  spent  about  Indian- 
apolis. 

Britton  and  Brown's  "Ilhistrated  Flora  of  the  Northern  States  and 
Canada"  was  used  as  the  l)asis  of  study,  the  more  recent  Britton*« 
Manual    not   being   at   hand    for   comparison. 

Dr.  Coulter's  catalogue  of  the  State  flora  was  always  referred  to 
as  each  plant  was  handled,  and  it  is  in  reference  to  this  list  that  I 
malvc   the   following  notes. 

Most    of    the    plants    here    considered    have    been    checlied    over    for 
mc!   by   Mr.   Bartlett,   of  ihe   Shortridge   High   School,   and   most  of  the 
specimens  upon   which  determinations   liave  been  based  have  been  laid 
before   Dr.    Stanley   Coulter   and   left   in    his   charge. 
Carer  Bailci/i  Britton.     Bailey's  Sedge. 

Common    about    Indianapolis.      Taken    by    Mr.    Bartlett   and    myself 
along  streams  and  iu   wet  places.     Also  taken  by  me  upon  the 
Forestry  Iteservation,  where  it  was  first  recognized.     Not  recorded 
by   Dr.  Coulter. 
Cares  Uitchcnrkliina  DiMvey.     Ilitchcock's  Sedge. 

Taken   by   me   in   Tippecanoe  (^)unty.     Noted   but   once. 
Caret-  Carvyana  Torr.     (^arey's  Sedge. 

Found  once  in   Marion   County. 
Carer  stipata  Muhl.     Awl-fruited  Sedge. 

Taken  in  Tippecanoe  County. 
Carcx  vuliiiiioiilca  Michx.     Fox  Sedge. 

Taken  in   Ilaniilton  County. 
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Carrjr  xtcrUis  Willd.     Little  Prickly  Sedge. 

Taken   in   Tippecanoe  County. 
fV//Tjf»  MvMkiufntinnnfiM  Scliwein.     Muskingum  Sedge. 

Taken   in   Hamilton   County,   associated   with   the  next. 
Cavvj'  sropario  Schk.     Pointed  Hroom  Sedge. 
Carrx  trititatclla  Britton.     Crested  Sedge. 

Common  in  Hamilton  and  Marion  counties.     Heretofore  unrecorded. 
JinicuH  muruimituH  firistuldtuft  (Miclix.)     Coville. 

This    form    of   the   (rrass-leaved    lUish   was    found   upon    the    Reser- 
vation.    Not   reported   in   the  State  catalogue. 
QuvrntH  PrhiifS  L.     Rock  Chestnut  Oak. 

This  sj^ecics  is  tlie  <hislnut  oak  of  tlie  Forestry  Reservation.  As 
Dr.  Coulter  withdraws  the  record  for  Tippecanoe  County,  this 
form  is  not  detiniiely  recorded  fioni  the  State,  though  I  am  sure 
that  others  hav(»  rocogn:z-d  it.  I  have  studied  .the  specimens 
of  Q.  .[fcrafidrH  near  Lafayette.  a>?  also  various  spt»c:mens  of 
Alvj-auiirii  and  (i<umin<!l<i  al:out  Iiulianapolis,  and  I  am  sure  that 
the  IteservatioM  chestnut  oaks  shoul;!  lie  referred  to  this  species. 
siHiiinhninu  altixximiim  L.     Tall  Sisynihriuni. 

Taken    ]>y    Mr.    Benj.    \V.    I  >o\i;.»hi ss   a  I'd    myself   alon;?   the    "Mcnon," 
north   of  the   State   Fair  (Jrounds.    Indianai)olis.     One   tine,   large 
specimen   was   the   only   one   fotmd. 
Aijnmouia  puwila  Muhl.     Small-fruite<l  Agrimony. 

Taken    ui)on    the    Reservation,      Not    very   common.      Found    with    A. 
mollis,    which    was    (juite   <on:moii. 
1  it  hi  (inffNiitiforui  Hotli.     Smaller  Common  Vetcli. 

Taken   hy    Mr.    Ilarley,    II     Barthtt   and   myself   alonu:   the   "Monon." 
rorth  of  tlu*  State  Fail*  (Jrounls.  Indianapolis. 
HlflHrirum  maculttlum  Walt.     Sjrjttrd  SI.  .lolm's-wort. 

Rciiorted    from    only    one   enmity    (Sleubeni.    hut    fretiui'ut    in    Marion 
County,  ami  aliundant  ui'on  the  R(»st«rvatit)n.     //.  pcrfonitum  was 
also    tak<'n    in    Marion    County,    and    was    used    for    comparative 
study. 
Santtfini  tjnitifinoifhs  L.     IMnc-wecd. 

Presumaldy   one   of  the   rarest    plants   of   the   State,      A   small   patch 
of  plants   was   found  upon   tin*   R(»servation. 
IjVvUvu  nirrmitlosa  Michx.     ()l)lon;:-f:-nited  IMn-weed. 
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Ijechen  teniiifolin  Michx.     XniTow-leavcd  Piii-weoil. 

Those  two   piii-woeds   are   eonunon   in   certain   dry,   barren   areas   on 
the    Reservation,    and    are    always    associated    where    found.      L. 
racnnnlosa   has   not  been   recorded  from   the   States 
Anorlicu  rillosa  (Walt.)     P..  S.  1*.     rubescent  Angelica. 

A  common  plant  on  the  Keservation.     An  addition  to  the  State  flom. 
Scutellaria  camitrxfr'hs  Kritton.     Prairie  Skullcap. 

Noted    as   common    on   one    liarren    knolj-side   upon    the    Keservation. 
First  record  for  the  State.     »^'.  lutrrala  was  also  taken,   in   moist 
soil  In  the  lowlands.     Tlie  hairy  form  seems  to  be  well  detined. 
Stavhfjs  ambiuua  (A.  (iray)  Rritton.     Dense-ttowered  Hedge  Nettle. 

Taken   upon   the   Reservation.      First  record   for   the   State. 
Salvia  lanvvolata  Willd.     Lance-leaved  Sage. 

Found  sparingly  at  a  dumping  ground  jilong  Fall  Creek,  at  Central 
Avenue,    Indianai>olis.       Identification    verified    ])y    Prof.    W.     S. 
Blatchley.     Second   Indiana   station   of  this   western   plant. 
Ilysanthes  attetiunta  (Muhl)  Small.    Short-stalked  False  Pimpernel. 

This  easily  recognized  form  was  taken  upon  the  Keservation.     First 
record  for  the  State. 


The  Development  of  the  Spermatozoid  of  Chara. 

UV    r>.    M.    MOTTIER. 


(Abstract.) 

The  spermatozoid  of  chara  fnnjUis  is  a  spiraHy-coiled  body  coii- 
sistinjr  of  a  mioleus  and  a  spociaHy  difl'orentiated  part  of  the  oytophism, 
the  blephaioi)bist,  (»xistiii^  in  tlie  form  of  a  thread,  or  band,  bearing 
two  lon^j:  cilia.  The  iuu-Umis  occupies  tlie  middle  part  of  tlie  sperma- 
tozoid. Tlie  anterior  end  of  the  iilepharoplast  i.s  lliinner  than  the 
postorior  and  tapers  siiKhtly  toward  the  extremity.  The  two  cilia  are 
borne  some  distance  luiclv  of  the  anterior  extremity.  The  posterior  end 
is  broader  and  tliiclver  and  terminates  l>lnntly.  In  cross  section  the 
blepharoplast  is  crescent ic,  l)eing  convex  on  the  outside  and  concave 
within.  With  tlie  exception  of  a  strip  of  graiudar  substance  along 
the  concave  side  of  the  posterior  end.  It  is  of  a  homogeneous  structure. 
The  entire  spermatozoid  makes  two  and  one-half  or  three  spiral  turns. 

The  blepharoplast  arises  as  a  delicate  thread-like  differentiation  of 
the  cytoplasm  at  the  surface  of  the  cell,  extending  some  distance  along 
the  cell  from  the  nucleus  and  on  oi)posite  sides  of  the  hitter.  It  seems 
to  be  a  modilication  of  the  plasma  membrane.  No  centrosome-llke 
body,  or  "Plasma hocker."  was  observed  from  which  the  blepharoplast 
might  develoj)  as   described   by   Belajeff,   Strasbiirger  and   others. 

The  nucleus  is  transformed  from  an  elliptical  or  oval  body,  with 
a  holloAv  chromatin  spirem,  to  a  dense,  homogeneous,  sausage-shaped 
structiue  making  one  spiral   turn   or  more. 

The  cilia  were  always  found  attached  some  distance  back  of  the 
anterior  extremity  of  the  blepharoplast.  Their  origin  was  not  traced 
to  a  centrosome-like  body,  Imt  they  seemed  to  grow  directly  from  the 
thread-like   blei>haroplast. 

CONTHIIIUTION    TO    THE    FlORA    OF    INDIANA. 

By  St.vnley  Coitlter. 

(By  title.) 
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FriiTiiER  Stui)1e.s  on  Anomalous  Dicotyledonous  IM.ants. 


By  I).  M.  MoTTiKH. 


(Abstract.) 


The  studies  rofVned  to  dvnl  with  the  (b»v(»h)piueiit  of  the  eiiihryo 
witli  spi  Hal  nlViiMicc  to  th(»  orlijin  of  the  fotjiodons  in  Avtfd.  albu, 
Stj/lof}iioruni  ilifihijlhnn  and  Satiffuimirin  vmiudvuHis.  In  the  ori;;in  of  the 
cotyledons  all  three  npecies  show,  In  varyinj:  decrees,  the  dlstlngiiishin>; 
characttristics  of  tj'i>i<"l  anonniloiis  dicots.  In  each  the  enilnyo  he- 
comes  ijear-shni;r<l  before  any  indication  (»f  the  cotyledonar  pi'iniordhini 
is  apparent.  Tlie  priniordinni  of  the  cotyledtnis  now  appeals  as  an 
almost  <()nipleie.  circular.  ridKc-like  out^rtjwth  from  the  margin  of  the 
broadly  tnnuated  end  of  the  cml)ryo.  With  tlie  further  j^rowth  of  this 
ridfje  a  liifurcation  soon  api)ears  at  a  point  exactly  ojiposlte  the  \)/\- 
niary  cleft  of  tlie  i)rinu)rdiuni,  so  that  th(»  tAvo  young  cutyledous,  wliich 
may  or  nniy  n)t  l)e  of  the  same  sizi\  seem  t.>  represent  two  separare 
and  opposite  lol»es  of  the  distal  end  of  tlie  emiiryo  with  on;^  of  the 
<'lefts  a  little  deeper  than  the  other.  In  some  cases  (Stylophoiunn  the 
two  c(»tylcdons  seem  to  arise  as  s(»i)arate  and  independent  ont^cro.vths. 
but  a  little  later  their  <Mnnmon  l)ase  grows  faster  on  one  side  than 
on  the  other,  and  in  this  maniipr  the  two  clefts  or  bifurcations  lieiome 
unequal    in   depth. 

It  is  important  to  note,  however,  that  in  embryos  of  dift'erent  indi- 
viduals of  th«'  same  siiecies  the  anomalous  character  is  much  mo/e 
strongly   marked   than   in   others. 


On  the  Germination  of  C'kutain  Native  AV'eeds. 

liY    StANLKY    COILTEH. 

(Hy  title.) 
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Revised  List  of  Indiana  Plant  Kusts. 

By  J.  C.  Arthir. 


Five  5'ears  ago  a  list  of  tlie  plant  rusts  of  Indiana  was  prepared, 
and  printed  in  tlie  Proceedings  for  1898,  to  show  not  only  how  many 
and  what  species  occur  within  the  Ktate.  but  the  application  of  the 
revised  nomenclature,  to  which  gi'eat  attention  has  been  directed  within 
the  last  decade.  At  that  time  the  writer  had  made  little  study  of  the 
basis  for  the  generic  names,  but  accepted  largely  the  conclusions  an- 
nounced by  Kuntze  in  his  Reviaio  ijcuenim  plantarum.  Since  the  presen- 
tation of  the  list,  two  other  papers  have  been  brought  before  the  Acad- 
emy by  the  writer,  discussing  the  status  of  the  genus  names  Puccinin 
and  (jymuosimrmifjium,  the  only  considerai)le  points  in  controversy 
touched   by   the   Indiana   list 

In  order  to  embody  the  latest  conclusions  and  reaffirm  those  remain- 
ing unchanged,  as  well  as  to  correct  a  few  errors  and  add  the  species 
brought  to  light  since  that  list  was  issued,  the  writer  presents  herewith 
a  revised  list  of  the  Indiana  plant  rusts.  It  is  given  In  the  latest 
nomenclature  to  familiarize  the  members  of  the  Academy  with  this 
phase  of  scientific  movement.  It  is  not  a  nomenclature  that  can  be 
generally  used  at  present,  for  the  reason  that  no  standard  works  of 
reference  are  yet  available  employing  the  acceptinl  names.  But  It  does 
hot  materiallj*  detract  from  the  usefulness  of  a  local  list,  like  the 
present  one,  and  .vet  gives  the  render  a  chance  to  see  the  direction 
in   which   the   new    movement   is  leading. 

The  present  list,  like  the  preceding  one,  does  not  include  the  unat- 
tached aecidia  and  urcdo.  Some  tliirteen  of  these  that  have  been  men- 
tloncHi  from  time  to  time  in  the  Proceeaings  of  the  Academy  have  been 
traced  to  their  teleutosporic  connections  since  the  last  revised  list  was 
published,  and  are  here  included  as  autonomous  species.  Besides  these, 
eleven  species  of  rusts  have  l»een  added  to  the  State  flora,  having  never 
been  reported  in  any  form  before.  The  hosts  reported  in  this  list  for 
the  first  time  are  recorded  by  month,  county  and  collector.  The  speci- 
mens, on  wliich  tliese  data  are  based,  are  in  the  herbarium  at  Purdue 
University.     The   references  after  the  other  hosts  are  to   the  page  and 


142 

year  of  the  Proceedings  of  the  AcacU'iny.  where  additional  i.i formation 
can  be  found.  The  nonu'iiclature  for  hosts  is  that  of  IJ.itton  and 
Brown's  "Illustrated   Flora  of  the  Northern  Statrs  and  Canada." 

The  present  list  contains  1(15  s|)i>cics  of  plant  rusts  under  sixteen 
genera,  beinj^  an  increase  of  more  than  :VJ  p?r  cent,  over  the  previous 
list  of  181)8,  which  contained  St)  species  under  ten  genera. 

COLE:)S?ORLVCE.'E. 

1.  COLEOSl»OUIUM  SONCIU-ARVENSIS  (Pt'i'H.)    Wild. 

Oa  Hicracium  scivbram  Michx.      Vigo  Co.,  6,  1898  (Underwood). 

2.  CoLEOSPORiUM  Ipomce.^  {S<'htt'.)  Bur, 

On  Ipomu^a  pandurata  (L.)  Mey.     1896:171,  218. 

3.  COLEOSPOUIUM  SOLIDA(4INIS  (.S-V/m/*.  )  Thunti. 

On  Aster  azareus  Lindl.     1893 :5(). 
'    On  Aster  cordifolius  L.     1893:61. 
On  Aster  Novie  Angliie  L.     1893:61. 
On  Aster  panioulatns  Lam.     1893:51. 
On  Aster  paniceus  L.     1893:51. 
On  Aster  sagittifolius  Willd.     1893:51. 
On  Aster  salici folius  Lam.     1 893 : 61 . 
On  Aster  Shortii  Hook.     1893:61. 
On  Aster  Tradescanti  L.     1893:51. 
On  Solidago  arguta  Ait.     1893:61. 
On  Solidago  cjesia  L.     1893:61. 
On  Solidago  Canadensis  L.     1893:61. 
On  Solidago  flexioaulis  L.     (N.  (utifnlm  L. )     1893:51. 
On  Solidago  patula  Muhl.     1893:61. 
On  Solidago  rugosa  Mill.     1893:51. 
On  Solidago  serotina  Ait.     1893:51. 
4.     COLEOSPORU-M  Vernoni-15  H.  ii  C. 

On  Vernonia  fascicnlata  Michx.     1893:61. 

On  Vernonia  Noveboracousis  (L. )  Willd.     1893:51. 

MELAMPSORACE.-E. 

6.     Chrysomyxa  aLBIDa  Knhn.     {CoUospon'um  Jinhi  E.  tt  //. ) 
On  Rubns  cuneifolius  Pursb.     1893:50. 
On  Rubus  villosns  Ait.     1893:50. 
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ft.     PucciNlASTRUM  Agrimoni.*:  ( /)r. )  Ih'et,     { Oonia  Agrimonias  Schw.) 

Uu  Agrimonia  liirsutii  (Muhl. )  Bick.     (.1.  Ru})atona  Am.  Auct. ) 

1893:50.     1890:218. 
On  Agrimonia  parviflora  Sol.     1893:50. 

7.  Thecopsora  HYDKAXCtEyE  ( /:?.  t(  ^'. )  }fa(jn.     (Vi'cdo  Hifdmngete  B.  &C,) 

On  Hydrangea  arborescoiis  L.     1893:56.     1896:218. 

8.  Hyalopsora  Polypodii  (P^r.s. )  3f</f///.     {Credo  PolypodiiiyC.) 

Ou  Cystopus  fragilis  (L. )  BiTuh.     1893:56. 

9.  Melampsora  Medus.'K  Tkncm. 

On  Populus  balsamifera  L.     1893:51. 

On    Populus    deltoides    Marsh.      (P.    mondifern    Ait.)     1893 :6L 

1896:218. 
On  Populus  grandidentata  Michx.     1893:51. 
On  Populus  tremuloldes  Michx.     1893:51.     1898:188. 

10.  Melampsora  farinosa  (Pen*.)  Schrwt. 

On  Salix  ainygdaloides  Anders.     Steuben  Co., 8,  190S ( Kellerman), 

On  Salix  cordata  Muhl.     1893:61. 

On  ScUix  discolor  Muhl.     1893:51.     1896:218. 

On  Salix  fluviatilis  Nutt.     (.S.  longifolia  Mulil. )     1893:62. 

Ou  Salix  interior  Rowl.     Steuben  Co. ,  8,  1903  {Kellennan), 

On  Salix  nigra  Marsh.     1893 :5l . 

11.  MeLAMPSORIDIUM  BETULINUM  (Pfrs.)  Kleb. 

On  Betula  lutea  Michx.     Steuben  Co.,  8,  1903  {Kellerman). 

PUCCmiACE^. 

12.  Areoma  disciflora  {Tode)  Arth.     {Phragmidium  subcoriicium  Wint.) 

On  Rosa  Carolina  L.     1893:52. 

On  Rosa  humilis  Marsh.     {R,  limida  Am.  Auct.)     1893:62. 

On  Rosa  setigcra  Michx.     1893:62. 

13.  Aregma  Fragarli^  ( DC. )  Arlh. 

On  Potentilla  Canadensis  L.     1893:62.     1896:218. 

14.  Aregma  speciosa  Fr.     ( Phragmidium  specionttm  Cke. ) 

On  Rosa  Carolina  L.     1896:219. 
On  Rosa  humilis  Marsh.     1898:179. 
16.    Triphraomium  Ulmari^  (Schum.)  Lk, 

OnUlmaria  rubra  Hill.    Tippecanoe  Co. ,  6,  1899  (Arthur). 
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16.  Gymnoconia  inter stITIALIS  (Srhl.)  Lntjh.      (Pucrinio  Prckiana  Howe 

aud  .Kf'iilhim  nitruH  Schw. ) 
On  Rubus  occidentalis  L.     1893:54. 
Ou  Rubus  villosus  Ait.     1898:54.     1896:220.     1898:188. 

17.  C.EOMURUS  ACUMINATUS    (Aiih.)    Kitutzc . 

Ou  Spartina  cynosoroides  Willd.     Jiisper  Co.,  5,  1903  {Arthur); 
Steuben  Co.,  8.  1903  (Kfllcnnmn. 

18.  C.«:oMUKL's  Caladii  (»•////•. )     Alnitzr.     {('ronnfrrs  Caloffit  Fivrl.) 

On  Arisjpma  trii)liyllnm  (L. )  Torr.     1893:56.     1896:222.     1898:189. 
Ou  Arisjema  Prarontium  (L.)  Soliott.     1893:06.     1896:222. 

19.  C.EOMrRl'S  CAKYOPHYLLINUS  (.S'<7*/'.  )   Kn,it:t\ 

On  Diantlius  Caryoi>hyllus  L.     1893 :5<). 

20.  Cjcomurus  ErpiioRBi.K  {Srhtr. )  Knntze. 

On  Euphorbia  dentata  Michx.     1893:57.     189(5:222. 
On  Euphorbia  nutans  Lag.  ( K.  fufpcririjhlia  Gr. ;     1893 : 57.    1896 : 222. 
On   Euphorbia   humistrata   En^olni.       Tippecanoe   Co.,   6,    1902 
(Arthur). 

21.  C^OMURUS  SOLIDAiilNI-CAKIClS  (J/7//.)  HOfH.   unr. 

On  Carex  lanuginosa  Michx.     Jasper  Co.,  3,  1903  (Aiihur). 
On  Carex  varia  Muhl.     J{isi)er  Co.,  3,  1903  (Arthur). 

22.  C.-EOMURUS  ORAMINI(?()LUS  (/^//T.)    A'////rc/. 

On  Panicum  virgatum  L.     1893:57. 

23.  C^EOMURUS  HOWEI  (Pk\)  KuutZf. 

On  Asclepias  incarnata  L.     1893:57.     1896:222. 
On  Asclepias  purpnrasceus  L.     1893:57. 

On  Asclepias  Syriaca  L.      (A.  Cnrnuti  Dec.)     1893:57.     1896:222. 
1898:187. 

24.  C.EOMURUS  HeDYSARI-PANICULATI  (Srhir.)  Arth. 

On  Meibomia  Canadensis  (L. )  Kuutze  {Denruodlum  C).     1896:222. 
On  Meibomia  canescens  (L. )  Kuutze  (DfinuHuJium  r. ).     1893:57. 
On  Meibomia  Dillenii  (Darl.)  Kuutze  {DcHinodium  J).).     1893:57. 

1896:222. 
Ou  Meibomia  hevigata  (Nutt. )  Kuutze  (Dexmodium  /.).     1893:57. 
On  Meibomia  pauiculata  (L.)  Kuutze  {Iks^iuodium  p.).     1893:57. 
On  Meibomia  viridiflora  (L. )  Kuutze  {DcHumdhim  r. ).     1893:57. 
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25.  C^OMURUS  Hyperici-frondosi  (Schtr,)  Arth, 

On  Hypericum  Canadense  L.     1893:57. 

On  Hypericum  mutilum  L.     1893:57. 

On  Triadenum  Virginicum  ( L. )  Raf .     ( FJotlea  campanulata  Marsh. ) 

1893:57. 

« 

26.  C.-EOMURUS  JUNCI  (Scfur.)  KuittZC. 

On  Juncus  tenuis  Willd.     1896:222.     1898:187. 

27.  C.EOMIRUS  LeSPEDEZ.E-PROOUMBENTIS  (Srfur,)  Arth. 

On  Lespedeza  frutescens  (L. )  Brit.   (L.  reticulata  Pars.)      1893:57. 

On  Lespedeza  procumbens  Miclix.     1893:57. 

On  Lespedeza  repens  (L.)'Bart.     1896:222. 

On  Lespedeza  capitata  Miclix.     Jasi)er  Co.,  3,  19()3  (Arthur). 

On  Lespedeza  hirta  (L.)  Ell.     Marshall  Co.,  10,  1H93  {Vnderwood). 

28.  CvEOML'Rl'S  OUOBI  (Pcr.^.)  innn.  nor. 

On  Vieia  Americana  Muhl.     189(5:222. 

29.  C.^SOMUKLS  PEKIGYNIUS  (Ilnht.)  Kuutzc. 

On  Carex  virescens  Muhl.     1893:57. 

30.  C.EOMUUrS  PhaSEOLI  {Prrx.)  Arth. 

On  Strophostyles  helvola  (L)  Brit.     (PhcwoluH  dirersifiAim  Pars.) 

1893:56.     1896:172.  222. 
On  Vigna  Sinensis  (L. )  Endl.     Tippecanoe  Co.,  10,  1903  {Arthur), 

31.  C-'EOMURUS  PLI'MBARIUS  ( Pk. )  Knntze.     (  Credo  (janriua  (Pk. )  DeT. ) 

On  Gaura  biennis  L.     1896:222. 

32.  C.'EOMURl'S  PoLYOONi  (Pers.)  Kuittze. 

On  Polygonum  aviculare  L.     1893:57.     1896:223. 
On  Polygonum  eractum  L.     1893:58. 

33.  C-EOMURl'S  RUDBECKI^  (Arth.  ii  IIolw,)  Kuntze. 

On  Rudbeckia  laciniata  L.     1894:152.     1898:187. 

34.  C.EOMURUS  Trifolii  (Hedw.)  Gray. 

On  Trifolium  hybridum  L.     1893:58. 

On  Trifolium  medium  L.     1893:58. 

On  Trifolium  pratense  L.     1893:58.     1896:223.     1898:187,189. 

On  Trifolium  rei>ens  L.     1893:58. 

35.  C.EOMrRL'S  Rhyncospor^e  {E.  t(  G.)  Kimizr. 

On  Rhyncospora  alba  Vahl.     Tippecanoe  Co.,  10,  1894  {Khi(j). 

36.  Dic.EOMA  ALBIPERIDIUM  {Arth.)  }wm.  nor. 

On  Carex  pubescens  Muhl.     Tippecanoe  Co.,  4,  1901  {Arthur). 
IC— A.OF  SriKXCR,  '03. 
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37.  Dic^EOMA  Alctridis  (/?.  <C  C. )  Kunize. 

Ou  Aletris  fariuosa  L.     Lake  Co.,  7.  1884  {Hill). 

38.  DiC.EOMA  AMBIGUA  (.1.  t(  S.)  Kuntzc. 

Ou  Galium  Ai)ariue  L.     1896:172. 

39.  DiC-EOMA  Andkopogonis  (.SVA//*. )  Ktnitzr.     (Puniiiuit  An'1r(ip(H/i  Schw.) 

On  Audropogou  furciitus  Muhl.     1896:219. 
Ou  Audropoj^ou  sgoparius  Michx.     1896:219. 
On  Peutstomon  hirsutus  (L. )  Willd.     189():217. 

40.  Dic.EOMA   Anemones- ViucHNiAN^E    {Schn.)    Arth.    {PucrinUi  mliiUt 

Schw.) 
On  Anemone  cylindrica  Gr.     1896:219. 
On  Anemone  Virginiana  L.     Tippecanoe  Co.,  6,   1903  {Arthur); 

Steuben  Co.,  8,  1903  (Krlhrimw). 

41.  DiC.'EOMA   ANCiUSTATUM  {Pk.)  Knnt:*'. 

On  Eriophorum  polystachyon  L.     Noble  Co.,  8,  1884  (  Van  (ionb'r). 

On  Eriophorum  Virginicum  L.     Noble  Co.,  8,  1884  (  Vnn  dtinhr). 

On  Scirpus  atrovirens  Muhl.     1893 :52.     1896 :219. 

On  Scirpus  cyperinus  (L. )  Kuuth.     1893:52. 

On  Lycopus  Americanus  Muhl.     (L.  amuatus  Ell. )     1898:189. 

42.  DiCvEOMA  APOCRYPTUM  ( E.  i(  Tr. )  Kunize, 

On  Hystrix  Hystrix  (L. )  Millsp.     1893:52. 

43.  Dlc.^OMA  ARGENT ATUM  {Schiiftz)  KurUze. 

On  Impatiens  biflora  Walt.  ( L.  fnlva  Nutt. )     1893:52.     1896:220. 

44.  DlC^OMA  ASPARAGI  ( DC. )  Kuutzc. 

On  Asparagus  officinalis  L.  Lake  Co.,  10,  1899  {BreyfofjJt) ;  Foun- 
tain Co.,  9,  1900  {Beatti/);  Tippecanoe  Co.,  3,  1901  (Arthur); 
Steuben  Co.,  8,  1903  {Kelltrman). 

46.     DlC^X)MA    ASPERIFOLII   (PrrH.)    Kuntze.     (Pnrrim'a    Ruhign-rera   (DC.) 
Wint. ) 
On  Av(>na  sativa  L.     1893:55. 
On  Secale  cereale  L.     1896:221 . 

46.      DiC-EOMA  ASTERIS  (Dilhlf)   Kutitzc. 

On  Aster  cordifolius  L.     1893:52. 

On  Aster  lateriflorus  (L.)  Brit.  {A.  diffuKu:*  Ait.)     1896:219. 

On  Aster  paniculatus  Lam.     1893:52. 
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47.  DlC.^OMA  CANALICULATA  (SrltH.)  Knntzf.     (Pnrrinia  nigrovelntn  E.  &  T. 

ttud  P.  imhtsiata  D.  &  H.) 
Ou  Cyperus  strigosus  L.    1893:53,54.    1891:154,157.    1896:219,220. 

48.  Dic^OMA  Caricis-Asteris  ( Arth. )  umn,  nov. 

On  Aster  cordifolius  L.     1893:49. 

On  Astor  Drnmmondii  Lindl.     Tippecanoe  Co.,  5,  1901  (Arthur). 

On  Aster  panicnlatus  Lam.     Tippecanoe  Co.,  6,  1901  {Arthur). 

On  Aster  sagittifolins  Willd.     1898:49. 

On  Carex  ceplialopliora  Muhl.     Tippecanoe  Co.,  6,  1902  (Aiihur). 

On  Carex  f(rnia  Willd.     Tippecanoe  Co.,  4,  1901  (Arthur). 

49.  Dic\*:o3iA  Caricis-Eriokpontis  (Arth.)  uom.  nor. 

On  Erigeron  annuns  L.     1894:151. 

On  Erigeron  ramosns  (Walt.)  B.  S.  P.     Jasper  Co.,  6,  1903  (Ar- 
thur). 
On  Leptilon  Canadense  (L. )  Britt.     Jasper  Co.,  6,  1903  (Arthur), 
On  Carex  festucacea  Willd.     Tippecanoe  Co.,  4,  1901  (Arthur). 
On  Carex  straminoa  Willd.     1893:52. 

50.  Dic.-EOMA  Caricis-Solidaginis  (Arth.)  nom.  uor. 

On  Solidago  ctesia  L.     1893:49. 

On  Solidago  Canadensis  L.     1893:49. 

On  Solidago  flexicaulis  L.     (S.  luf {folia  L.)     1893:49. 

On  Solidago  patula  Muhl.     Tippecanoe  Co.,  6,  1902  (Arthur). 

On  Carex  Jam(»8ii  Schw.     Tippecanoe  Co.,  4,  1902  (Arthur). 

On  Carex  tetanica  Schk.     Tippecanoe  Co.,  6,  1899  (Arthur). 

51.  Dk'.«()MA  Chrysanthemi  (Roze)  nom.  uor. 

On  Chrysanthemum  Indicum  L.    Tippecanoe  Co.,  10,  1899  (  Dorner). 

52.  DlC.F.OMA  ClRC-K.^i:  (l\'rs. )  Knutze. 

On  Circtea  Lutetiana  L.     1893:53.     1896:219. 

53.  Dic.KOMA  CoxvoLVULi  ( /V/v». )  Kuutze. 

On  Convolvulus  sepium  L.     1893:5:1     1896:219. 

TA.     DiC'.EOMA  Dayi  (('(int.)  Kuutze. 

On  Steironema  ciliatum  (L. )  Raf.     1893:53. 

55.      DiC.EOMA  DULICHII  (Slid.)  uom.  uor. 

On  Dulichium  arundinacca  (L. )  Brit.     1893:52. 
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56.  DlO-«OMA  E ATOXIC  (Arth.)  nom.  iiov. 

On  Eatouia  Pennsylvauica   (DC.)    Gray.      Tippecanoe   Co.,    5, 

19()3  {Arthur). 
On  Ranimcalas  abortivns  L.     1893:50. 

57.  Dic^OMA  Eleocharidis  (Arth.)  Ktuiize, 

On  Eleocharis  palustris  (L. )  R.  &  S.     1893:53.     1896:219. 

58.  DiCJEOUJL  ElltsiaNUM  ( Thuem. )  Kuntze, 

On  Andropogon  scoparios  Miclix.     Tippecanoe  Co.,  11,  1896  (Stn- 
art). 

59.  Dia«OMA  EMACULATUM  (Schw,)  Kuntze. 

On  Panicum  capillare  L.     1898:53.     1896:220. 

60.  DiCiEOMA  EPIPHYLLUM  ( //. )  Kuntze,    {Puccinia  Poartim  Niels.) 

On  Poa  pratensis  L.     1893:57.     1898: 189. 

61.  DlO.SK)MA  FUSCUM  ( /Vr«. )  Kuntzf. 

On  Anemone  qninquefolia  L.     {A,  nenvn'oati  Mk.)    1894:151. 

62.  DiCiEOMA  Helianthi  (/Srr/i/r.)  Kuntze. 

On  Helianthns  annuos  L.     1893:55. 

On  Helianthns  divaricatns  L.     1893:55. 

On  Helianthns  giganteus  L.     Steuben  Co.,  8,  1903  (KeUernum). 

On  Helianthns  grosse-seiratus  Mart.     1893:55.     1896:221. 

On  Helianthns  mollis  Lam.     Jasper  Co.,  3,  1903  (Arthur). 

On  Helianthns  strnmosns  L.     1893:55. 

On  Helianthns  tracheliifolins  Mill.     1893:55. 

63.  Dic^EOMA  Heliopsidis  ( Srhw. )  fCtmtzf. 

On  Heliopsis  scabra  Dnnal.     1893:54. 

64.  DlC^OMA  MUHLENBERGI^E  (.1.   c(   //.  )  UOni.  mr 

65.  DiC-^soMA  WiXDSoRLE  (Schir.)  Kniitze. 

On  Siegliugia  seslerioides   (Mx. )    Scrib.      (TriofJia   cupna   J  acq.) 
1894:154.     1896:221. 
On  Ptelea  trifoliata  L.     1893 :50.     1896 :217. 
On  Muhlenbergia  diffusa  Sclireb.     1893:53,  55. 
On  Mulilenbergia  sylvatica  Torr.     1896:221. 

6^;      DiO-EOMA  Impatiextis  [Srhir.)  nom.  nov. 

On  Elymus  Virginicus  L.     1893:55.     1896:221. 

On  Impatiens  biflora  Walt.     (/.  fuha  Nutt. )     1893:50. 

On  Impatiens  aurea  Muhl.     1896:217. 
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67.  DiCiEOMA  KUHXL.15  (Srhir.)  KuiUze. 

On  Kulinia  eupatorioides  L.     1893:54.     1896:220. 

68.  Dia«OMA  LATEKiPES  (  B.  tt  R, )  Krnntzf. 

On  Rnellia  strepens  L.     1893:54.     1896:218. 

69.  DiC-«OMA  LoBEUvK  ( (ier. )  iwm,  nor. 

On  Lobelia  syphilitica  L.     1893:54.     1896:220. 

70.  DicvEOMA  LUDIBUNDUM  (E.  tt  E.)  Kunize, 

On  Carex  sparganioides  Mulil.     1896:220. 

71.  Dic.EOMA  Majanth^  iSrhum.)  nam,  nor. 

On  Plialaris  amndinacea  L.     Tippecanoe  Co. ,^10,  1889  {Stuart). 

72.  Dic^EOMA  MELic.f5  (Stfd.)  iwm.  nov. 

On  Melica  diffusa  Pursh.     Tippecanoe  Co.,  10,  1899  (Stuart). 

73.  DiC'^OMA  Menthje  (Per».)  (iraij. 

On  Blephilia  hirsuta  (Pursh.)  Torr.     1893:64.     1896:220. 

On  Cunila  origanoides  (L. )  Brit.     1893:64. 

On  Mentha  Canadensis  L.     1893:64. 

On  Monarda  listulosa  L.     1893:54.     1896:220. 

On  Koellia  pilosa  (Nutt. )  Brit.     1893:54. 

On  Koellia  Virginiana  (L. )  MacM.     1893:64.     1896^220. 

74.  Dk^f.oma  obtectum  {Pk.)  Kuutzr. 

On  Scirpus  lacustris  L.     1894:161. 

75.  Dia«OMA  Pammelii  {Trel.)  nom.  nor.     {Piicrinia  Pantd  Diet,  and  .Eci- 

(if  urn  Pammelii  Trel. ) 
On  Panicum  virgatum  L.     1901 :283. 
On  Eupliorbia  corollata  L.     1893:49.     1901 :284. 

76     Dic^OMA  Peckii  (Dc  T.)  nom.  nor. 

On  Carex  cephalopliora  Muhl.     Tippecanoe  Co.,  6,  1902  (Arthur). 
On  Carex  stipata  Muhl.     Tippecanoe  Co.,  6,  1902  (Arthur). 
On  Carex  trichocarpa  Mulil.     Tippecanoe  Co.,  11,  1901  (Arthur). 
On  Onagra  biennis  (L.)  Scop.     1893:50.     1896:217. 

77.      DlO^:OMA  PHYSOSTEOI.ft:  (P.  d  C)  Knntzr. 

On  Pliysostegia  Virginiana  ( L. )  Benth.     1894 :  151 .     1896 :220. 
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78.  Die  E3MA  Por!ULiFt)UME  (Jwu^,)  Kuutzt'.     {Pnrchwt  fjmmhiiit  Pers.   and 

.TU-'niiiim  lin-l nitidis  Pers. ) 
On  AgrostOH  iiVrx  L.     Steuben  Co.,  8,  1903  (Kflhrman). 
On  Avena  sativa  L.     1S9.H:53.     1896:220. 
On  Berberis  vnlgaris  L.     1898:49. 

On  Ciuna  arundinacoa  L.     Tippecanoe  Co.,  4,  1901  (Arthur), 
On  Dactylis  glomerata  L.     1896:220,  223. 
On  Hordeom  jabalum  L.     18%:220,  224. 
On  Poa  compressa  L.     1893:53. 
On  Poa  pratensis  L.     1893:53. 
On  Triticnm  vulgare  L.     1893:54.     1898:188. 

79.  DlC^OMA  PODOPHYLLI    (Srhn.)    Kmilze. 

On  Podophyllum  peltatum  L.     1893:54.     1896:221.     1898:189. 

80.  DiC-EOMA  POLYGONI-AMPIIIBII   (  A/x.  )   Anh. 

On  Geranium  m:vculatum  L.     1893:49.     1893:217.     1898:188. 

On   Polygonum  emersum   (Mx. )    Brit.    (I*.    Mnhlenhcrgil   Wats.) 

1893:55. 
On  Polygonum  hydropiporoides  Miclix.     1898:184.     1898:189. 
On  Polygonum  lapathifolium  L.     1898:184. 
On  Polygonum  Ponusylvanicum  L.     1898:184. 
On  Polygonum  puTictatum  Ell.  (P.  une  H.  B.  K. )     1893:55,  57. 

81.  DlC^OMA  PoLY(«)M-CONV()LVULI   {llvdir.)  Artli. 

On  Polygonum  Convolvulus  L.     1898: 184. 

On  Polygonum  scmulens  L.     1896:223. 

On    Polygonum    Hartwrightii    Gray.        Steuben    Co.,    8,    1903 

iKM-rman). 

82.  DlCv^EOMA  PUEXANTHIS.       (Prrs.)   Kunfzc 

On  Nabalus  albus  (L. )  Hook.     1893:55.     189<^:221. 

83.  DiC-EOMA  PUXCTATUM  (Str.)  mnn.  mr. 

On  Galium  asprellum  Michx.     1893:53. 
On  Galium  coneinnum  T.  &  G.     1893:53. 
On  Galium  triflorum  Michx.     1893:53. 

84.  Dic^T:OMA  PL'STULATUM  {Curt.  )  lunn.  nor. 

On  Andropogon  fnrcatus  Muhl.     Jasper  Co.,  6,  1903  (Arthur). 
On  Andropogon  scopaiius  Michx.     Jasper  Co.,  3,  1903  {Arthur). 
On  Comandra  umbellata  (L. )  Nutt.     1893:50. 
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85.  Dia«OMA  Ranunculi  (.sV//w.)  Knntzc. 

On  Rauuuculus  septeutrioualis  Poir.     1893:65. 

86.  Dic^EOMA Rhamni  ( (iim'L  )  Knntze.    { Pnrrinitt  caronnta  Cda.  aud  ,Kci(h'um 

Hhdmni  Gmcl. ) 
On  Avona  sativa  L.     1896:219.     1898:189. 
On  Calaraagrostis  Canadensis  (Mx. )  Beauv.     1893:58. 
On  Rliamuus  lanceolata  Pursli.     1898:184. 

87.  DiC.EOMA  SaMBUCI   (Srhir.)   nom.  itor.      {  Pnrrhna  Bnlh'ifana  Sacc. ) 

On  Carex  Inrida  Walil.     1893:52. 
On  Carex  Frankii  Kunth.     1893:55.     1898:187. 
On  Carex  tricliocarpa  Muhl.     1893:52.     1896:219. 
On  Sambucus  Canadensis  L.     1893:50. 

88.  Die  .KOMA  Sanicul.k  {(ri-er.)  KunUf. 

On  Sanicula  Canadensis  L.     1893:55. 

89.  Dic.-EOMA  SiLPHil  ( ♦SV/i/r. )     Kittitzc. 

On  Silphium  sp.     1893:55. 

On    Silphium    integri folium    Michx.     Tippecanoe   Co.,    8,    1901 
(Dornfr  . 
9().     Dic^i:oMA  SoRCiHi  iSrhv.)  Kuntzt'. 

On  Zea  Mays  L.     1893:54.     1898: 188. 

91.  Dic.^OMA  Taraxaci  (Plonr.)  Kuntze. 

On  Taraxacum  Taraxacum  (L.)  Karat.   1893:53.  1896:219.   1898:188. 

92.  DiCEOMA  TENUE  (  Hurr. )  Knntzf. 

On  Eupatorium  ageratoides  L.     1893 :55.     1896 :221 . 

93.  Dic^OMA  Thalictri  {(Iut,  )  KuuUe. 

On  Thalictrum  dioicum  L.     1893:55. 

94.  DiO-<EOMA  Urtic^  (Schiini.)  Kimtzf.    ( Pncchu'a  Caricis  Reb.  and  .Ecidium 

Vrikig  Sclium. ) 
On  Carex  riparia  Curt.     Steuben  Co.,  8,  1903  {KeUennan), 
On  Carex  stricta  Lam.     Tippecanoe  Co.,  4,  1901  { Arthur )\    Steu- 
ben Co.,  8,  1903  (  KeUfnnau), 
On  Urtica  gracilis  Ait.     1898: 185. 

95.  DiCjBOMa  VERBENicoLA  (/?.  tl  A'.)  wowi.  nov.     {Ptuvfnki  Vilfw  A.  &H.) 

On  Sporobolus  longifolius  (Torr. )  Wood.     1896:221. 
On  Verbena  stricta  Vent.     1896:218. 


152 

tMl      DiC.lSOMA  VeRNONI.K  (N(7i<r.  )   KnufZi'. 

On  Veruonia  fascicnlata  Miclix.     18^)8  r.'KS. 

97.  Dic.KOMA  VEXAXS  (  FurJ. )  Kaufzc, 

On  Bouteloua  curtipendula  (Michx. )  Torr.     1901 :2Ha 

98.  DlC^^OMA  ViOL-E  (.Sr-A//m.  )   Knntzr. 

On  Viola  obli(iua  Hill  (  V.  mmUnta  Ait. ).     189M:56. 
On  Viola  striata  Ait.     189.S:5(5. 

On  Viola  pubescons  Ait.     Decatur  Co. .  o,  1H89  i  Arthur)  \     I'ippj*- 
canoe  Co.,  4,  1H9S  {Aiihnv). 

^).     Dir.KOMA  vrLPiNOinis  ( I).  i{  TT. )  Knntzr. 

On  Caiox  vulpinoidea   Michx.     l«9:i:r)6.     18iX):221. 

100.  DiC.'EOMA  XaNTHII  {Si'hir.)   Knutzr. 

On  Ambrosia  trilida  L.     189B:r>6.     1896:222. 

On  Xanthium  Canadcnsp  Mill.     1893 :r)(;.     1896:222. 

On  Xanthium  stnimarium  L.     1898:56. 

101.  GyMXOSPOUAXGIUM  GLOBOSUM   Furl.      {linstrltn  tacrrnta  Fr.  ) 

On  Crataegus  coccinia  L.     1893:56. 

On  Crataegus  Crus-Galli  L.     181>4:153. 

On  Crataegus  mollis  (T.  &  G. )  Scheele.     {(\  mhrmnm  T.  &  G. ) 

1898:186.     1898:188. 
On  CratiPgus  punctata  Jacq.     1893:56. 
On  Jnnipcrus  Virginiana  L.     1893:51. 

102.  Gymnospor AN(iiUM  JuNiPERl-VlRCHNiAN^E  Schir.  ( Ra^ntelio  ptjrnta  Thax. ) 

On  Mains   coronaria    (L. )   Mill.    ( Ptfrns    coronariu  L. )     1893:56. 

1896:218. 
On  Malus  Malus  (L. )  Brit.     {Fum^  Mains  L.)    1898:186.   1901:255. 
On  Pyrus  communis  L.     1893:56. 
On  Juniperus  Virginiana  L.     1893:51.     1896:218.     1901 :25r>. 

103.  Jackya  CxiCi  {Mart.)  mnn.  mtr.     {Pm'rhn'a  < 'irxit-lanrrolnti  Schroet.) 

On  Carduus  lanceolatus  L.     1893:53. 

104.  PiLEOLARIA   BREVIPFS  H.   t(   Ih. 

On  Rhus  radioans  L.    {Ji.    TiuiaKlrndnm   Am.    Auct. )     1893:58 
1896:223. 

105.  Uropyxis  Amorph.'K  (Curt.)  Srhrort. 

On  Amorpha  canescens  Pursh.     1893:58. 
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Additions  to  the  List  of  Gall-1  Producing  Insecta  Common  to 

Indiana. 


By  Mkl  T.  Cook. 


Olio  yc.nr  n^o  the  writor  Dresonted  a  list  of  pjall-prodiicin^?  insects, 
with  a  list  of  host  plants,  for  the  State  of  Indiana.  This  list  is  no 
doubt  very  incomplete,  since  the  writer  has  collected  specimens  in  Illi- 
nois and  Ohio  which  have  not  l>een  reportiKl  from  Indiana.  Further- 
more, this  collection  of  jralls  \\hich  I  have  received  from  other  parts 
of  tlie  Tnited  States  and  Canada  lead  me  to  believe  tliat  aaW^  have 
a  very  wide  distribution:  it  is  probable  that  the  ffalls  are  distributed 
over  as  wide  an  area  as  the  host  species  and.  in  some  cases,  are  as 
widely  distributed  as  the  host  f^enera.  However,  the  insects  may  in 
some  cases  be  restricted  to  smaller  areas,  due  to  othcM*  environments. 
Our  Ivuowledjre  of  American  palls  is  at  present  so  limited  that  it  is 
impo«<sil)le  to  draw  any  definite  conclusion  on  this  subject. 

Witliin  the  yast  year  I  have  collected  a  larpe  number  of  jralls  in 
Illinois,  Indiana,  and  Ohio.  l)ut.  of  course,  many  of  these  dujdicate  those 
reported  in  the  list  of  one  year  atjo.  I  have  also  received  collections 
from  various  parts  of  the  United  States  and  (^auada,  and  wish  espe- 
cially to  thank  Mr.  V.  L.  Sims,  of  Laporte.  Indiana.  Mr.  C.  C.  Deam, 
of  Hluffton.  Indiana,  and  Prof.  W.  A.  Kellerman,  of  Columbus,  Ohio, 
for   interesting  collect i(»ns   of   Indiana   flails. 

The  additional   list   which   I    ntjw   present   gives  an   increase  of  two 
genera  and  eleven  si)ecies  of  insecta. 
Hctniittcra : 

41.    Pemphigus  populis-caulis.   Riley,  on  Populus  deltoides  Marsh. 

4ii.    IVnii)liigus     poi)ulis-transversus,     Riley,     on     Populus     deltoiihM 
Marsh. 
Diptci'fi: 

4:5.    Sciara   (u-ellaris,   ().   S..   on   Acer  saccharium   L. 

44.  Cecidomyia   holotricha.  O.  S..  on   Ilicoria  alba   L.     (Brittou.i 

45.  Cccidninyia   tubicola,   O.   S.,  on   Ilicoria   alba   L.     (Hritton.) 
Hf/iiirno/ttmi : 
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40.    Amphibolips  s<-uli)tn    Itnss.  on  Qium-ius  rubra   I^. 

47.  Aiulricus  fomorjitiis  Aslnn.  nii   ()iu«icus   nibni    L. 

48.  AiidricDs   laiia    Fitch,   on   (^uoicns   nilirn    L. 

40.    Dia.^trophns  ncbnloRns  O.  S.  on  Unlms  villosus  Ait. 

50.  r)iastroi)hus  cuscuUi^f minis   O.   S.   on   Uubus   nigrubaccns   liailoy. 

51.  Khodilcs  diclilocrrus  Harris,  on  Uosa  sp . 

Xos.  41  and  42  wvw  (ndicctcd  in  Wells  rouniy.  Indiana.  l»y  (\  C 
Deam:  >os.  4r»  and  47  wcro  ccdlcctt'd  near  Laporb*.  Indiana,  by  F.  L. 
Sims:  No.  50  wa^  ^(►lleclHl  in  StcnbiMi  C'ounty.  Indiana,  by  Frof.  W. 
A.  Ki'llorinan.  of  tho  Ohio  State  Fniversity.  All  others  were  collected 
by  nie  near  (ireeneastle.    Indiana. 

No.  12,  Trypeta  solida^inis  of  the  last  report  should  have  been 
placed   under  the  t)rder  Diptera. 

I  should  very  niuoh  api)reeiate  collections  of  galls  from  various  parts 
of  Indiana. 
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Nerve-End  Organs  in  the  Pancreas. 


By  K.  O.  Little. 


The  followin;^  is  an  abstract  of  work  douo  to  detorniini*  the  niimber, 
position,  and  distribution  of  tbi»  Pacinian  corpuscles  in  tin*  pancreas  of 
the  cat.  Mr.  F.  V.  .laclvson  sectioned  tlie  material  and  counted  the 
corpuscles. 


Cubic  Centimeters  of 
PancreiiH. 

Number  of  Paciiiian 
Corpuscle*  in  PHncreas 

Number  of  Pacinian 
CorpuBcles  per  e.  c. 

Pancreas 

No.  I. . . 

10  5 

T2 

6.85 

( f 

No.  II.. 

12 

43 

3.58 

t  ( 

No.  in 

r>  5 

25 

4.54 

•* 

No.  IV 

5 

22 

4  4 

•  ( 

No.  V 

7 

85 

12  14 

Av('ni;re  nundicr  of  (M>ri»us<h's  in  ])anereas  4UA,  avera^;*  number  of 
c(M'i)iiscl('s  in  i)er  cnlnc  centimeter  of  pancreas  r».  i7. 

Nin(»ty-live  {wv  ce?n.  of  the  (•on)U>cles  are  near  tli:*  surface  of  the 
prland  and  may  lie  stripped  off  with  tlie  mesentary:  ."»%  are  deej)  in  the 
Kland  tissue,  Of  the  !),'%  f(  und  near  the  si!rface.  liS%  were  near  dorsal. 
T2%  niar  tlie  ventral  surface.  Only  ocM-asionally  was  a  corpuscle  found 
in  contact  witli  the  Intestine. 
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A  Crow  Roost  Near  Richmond,  Indiana. 


Hy  D.  W.  Dennis  and  Wm.  E.  Lawrence. 


Wlint  Is  said  in  this  paper  al>out  crows  and  their  roosting  is  !)ased 
upon  observations  tal^en  Ijy  Professor  Dennis  and  myself  of  one  particu- 
lar roost  found  al)out  three  miles  south  of  Richmond,  Indiana. 

Through  the  latter  part  of  January,  1003.  crows  were  noticed  flyinp 
in  a  direction  about  south  by  east  in  the  evening  and*  returning  from  the 
same  direction  in  the  morning.  The  evening  flight  was  from  3  to  5:30: 
the  crows  were  in  flocks  of  from  two  or  three  or  in  a  constant  stream. 
The  principal  line  of  flight  was  about  onc-lialf  mile  west  of  Richmond. 
By  actual  count  crows  i)assod  at  the  rate  of  one  lumdreil  or  more  in  a 
minute  for  more  than  two  hours.  Tliey  were  often  so  numerous  it  was 
impossilde  to  count  them.  Judging  from  this  there  must  have  been  at 
least  ir),<HKj  crows  which  roosted  at  this  place.  By  7  o'clock  in  the  morn- 
ing nearly  every  crow  had  returned  from  the  roost  on  its  way  to  corn- 
fields, etc.,  in  search  of  food. 

Not  far  west  of  Richmond,  in  a  small  woodland,  they  stopped  to  rest 
or  for  some  otlier  reason.  I  have  seen  crows  here  by  the  thousand.  It 
was  here  at  tliis  resting  station  that  very  evident  exemplification  was 
noted  of  tlieir  fear  of  man  and  their  signaling  to  others  following.  ) 
entered  tlie  woods  and  climbed  a  tree  in  order  to  watch  better  their 
maneuverings:  however,  they  were  not  so  kind  and  not  one  flew  over  the 
tree  in  wiiicli  1  was  stationed.  Repeatedly  tliey  flew  at  top  speed  in  a 
line  directly  overlu'ad  but  always,  on  discovering  my  presence,  made  a 
quick  turn,  uttered  a  i»eculiar  call  and  passed  arotmd.  This  call  evi- 
dently was  a  signal  for  those  foUowing  to  fly  in  like  nninner,  becau.se  for 
the  next  few  minutes  the  line  passed  to  one  side.  Then  some  crow,  not 
noting  the  signal,  would  appear  coming  directly  towards  me:  but  he  never 
failed  to  make  the  sudden  turn,  utter  the  call  and  fly  around. 

This  is  more  clearly  l)rought  out  l)y  "Driving  the  line."  It  was  only 
necessary  to  walk  in  a  railroad  cut  under  a  line  of  flying  crows  and  it 
would  l>end  around  at  a  greater  distance,  the  crows  at  the  Ijend  all  the 
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while  sijjnalinjr  to  those  !>ehhi(l.  In  this  manner  on  one  occasion  I»ro- 
fesKor  Dennis  drove  them  one-lialf  mile  to  tlie  west  after  which  they 
l)assed  on  tlie  east.  On  his  return  he  in  lilve  manner  drove  tliem  an 
equal  distance  to  the  east. 

For  some  reason  the  crows  never  went  directly  to  the  roost.  Whether 
It  was  done  purposely  to  conceal  the  real  roost  can  not  be  stated.  How- 
ever, they  deceived  us  in  this  manner  and  caused  us  niu<'h  trouble  to  tind 
the  roost.  Three  visits  were  made  to  the  vicinity,  two  at  ni;;ht  and  one 
In  the  day  time.  The  tirst  visit.  February  2lst.  they  were  found  in  a 
wood  and  an  adjoining  cornfield  alonjc  a  .'-niall  stream  of  water.  As  we- 
approached  they  preceded  us.  Approachiri^  as  (piietly  as  possil)le»  we 
stopped  l)y  a  large  tree  and  remained  quiet,  thinkinjr  we  mijxht  be  in  the 
midst  of  the  roost,  •(xradually  all  left:  meanwhile  scouts  liad  been  sent  to- 
watcli  us.  They  would  fly  directly  overhead  antl  then  return  to  grive 
information  to  the  others.  The  roost  was  yet  to  be  found.  We  went  to 
the  top  of  a  neijrhborinjr  hill  and  saw  in  tiie  darkness  several  hundred 
feet  beyond  thousands  of  crows  on  the  snow-covere<i  jrround.  We  could 
not  api.rcjich  without  disturbing  thrni.  We  did  not  remain  till  they  went 
to  the  tr(»ts. 

The  next  time  was  February  *2'M\,  from  (»  to  (J::{0  i>.  m.  We  now  found 
all  the  crows  in  the  trees,  most  of  them  across  tlie  river  from  the  place 
where  we  tir.'^t  saw  them,  in  a  large  wood,  the  others  in  tlie  .sycamores 
along  the  river  <iuite  a  distance  from  the  main  roo.st.  Tliey  must  have 
been  doing  picket  duty,  because  they  uttered  no  cries,  while  the  others 
were  constantly  cawing;  also  when  we  purposely  disturbed  them  some  of 
them  left  silently  to  join  tlie  others. 

The  last  visit,  March  2d.  was  In  the  day  tinu".  the  ground  was  care- 
fully gone  over;  the  boundaries  were  easily  determined  by  the  droppings, 
examination  of  which  gave  good  evidence  that  they  were  eating  a  great 
deal  of  corn. 

The  main  ro(»st  was  located  on  the  north  side  of  a  hill.  12i>  feet  high, 
thickly  woided  with  beech,  elm.  and  ash,  and  near  the  foot  of  this  hill. 
Hefeieiice  to  the  map  will  show  that  the  roost  was  located  In  a  gorge 
shut  in  by  hills  Jin  f(M»t  high  on  the  east,  r»li  feet  high  on  the  north  and 
west,  and,  as  before  mentioned,  120  feet  high  (»n  tin*  soutii.  A  public 
road  runs  north  and  south  to  the  <*Mst  of  the  roost,  and,  as  would  be 
expecte<l.  the  ground  gave  evidence  of  more  crows  roosting  some  distance 
from  the  road. 
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This  partkuhu-  hill  was  only  iist'd  diiriufi:  the  cohlcst  weather;  at  other 
times  the  crows  moved  about  from  place  to  place  for  their  roost.    The  hill 
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MAP  OF  VALLEY  OF  CROW  ROOST. 

«*,>%  IndicAtes  roostiDg  crow8. 

Indicates  path  of  crows  ODteriDg  the  valley. 

Contour  liDes  10  ft.  apart. 

and  the  elevation  of  the  snrrounding  land  (as  shown  in  the  map)  certainly 
furnished  protection  against  the  cold. 

The  crows  began  to  arrive  about  4  p.  m..  alighting  in  the  neighboring 
trees  and  along  the  river  bank,  drinking  water  and  picking  pebbles.    The 
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main  Hue  seemed  to  arrive  from  the  northeast  and  from  no  otlier  direc- 
tion. But,  to  our  surprise,  on  our  way  liome  after  ieaving  tlie  valley,  it 
was  discovered  that  the  crows  from  th(»  northwest  were  flyinj;  southeast 
on  a  tangent  with  the  valley  and  alighting  in  the  trees  and  tields  to  the 
east;  then  turning  at  almost  right  angles  they  flew  over  the  hill  down  into 
the  valley  where  the  roost  was.  Was  this  purposely  done  for  protection? 
In  conclusion  the  main  things  to  be  noted  are  the  bending  of  the  line 
v/hen  men  are  seen;  the  signaling  of  danger  to  the  oncoming  line;  that 
the  crows  never  approached  the  roost  directly  and  that  they  only  roosti'd 
on  the  hillside  during  the  coldest  weather. 
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Some  Nkw  Fi»rms  ok  Piiysioumjical  Aim»aratus. 


By  J.  F.  WooLSEY. 


All  branches  of  scientitic  work  require  special  apparatus  to  fulfill 
their  particular  needs.  The  apparatus  here  shown  was  devised  to  meet 
certain  requirements  for  adjustable  apparatus,  for  use  with  the  kj'mo- 
graph,  in  recording  physiological  expeiiments.  It  is  apparently  desirable 
in  this  work  to  have  as  many  adjustments  to  the  apparatus  as  possible, 
the  solidity  of  the  apparatus  being  unimpaired. 


ADJUSTABLE  STAND. 

This  stand  consists  of  a  ])ase  5VL»"x8"xl";  a  standard  18"  high  and 
1"  in  diameter  to  which  is  attached,  by  means  of  arms,  the  swinging 
rod  upon  which  is  supported,  by  means  of  universal  clamps,  the  va- 
rious forms  of  apparatus  used  in  making  the  records  upon  the  smoked 
drum  of  the  kymograph.    The  entire  stand  weighs  15  pounds. 

The  swinging  portion  of  the  apparatus  deserves  special  notice.  Fig- 
ure 2  of  the  mechanical  parts  serves  as  tiie  top  arm.  and  the  upper  plate 
of  the  lower  arm.  It  is  8^/^"  long  and  1%"  wide  at  the  broadest  part. 
Figure  1  is  the  lower  plate  of  the  lower  arm.  and  is  proportional  in  size 
to  the  upper  plate.  Figures  :;  and  4  show  the  entire  mechanism.  In 
Figure  3,  (a)  is  the  coarse  adjustment,  and  by  releasing  the*  set-screw  the 
swinging  rod  (d)  can  be  revolved  about  the  standard  (ck  the  desired  pres- 
sure of  the  stylus  against  the  drum  of  tlie  kymograph  is  obtained  by  the 
manipulation  of  the  more  tinely-threaded  screw  ih).  In  Figure  4.  (b)  rep- 
resents the  tine  adjusting  screw,  and  (f)  the  strong  coiled  spring,  which 
operates  the  swinging  rod  attacluMl  to  (g>,  as  .shown  in  Figure  '\.  The 
swinging  rod  is  14"  long. 

The  University  of  Pennsylvania  uses  adjustalde  stands,  devised  and 
made  by  themselves,  but  the  entire  movement  of  the  swinging  rod  is 
obtained  from  the  bottom,  and  the  mechanism  is  entirely  different  from 

11 -A.  OF  SriKXCK,  '03. 
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the  above.     Credit  is  due  Mr.  i{.  P.  Hob]>s  fur  his  assistance  in  devising 
the  mechanical  parts. 

FROG  TABLES. 

Tliese  tables  are  modifications  of  those  used  in  tlie  University  of 
Pennsylvania,  and  meet  certain  requirements  better.  They  consist.  Figure 
6,  of  a  brass  plate  4^"x8",  to  which  is  glued  a  single  piece  of  cork  ^^' 
thick,  and  the  adjustable  arm  or  support.  The  adjustable  part  consists 
of  a  brass  block  (c)  which  slides  upon  the  square  rod  (e).  the  set-screw  (b), 
and  has  a  horizontal  play  of  4V2".  The  set-screw  (a)  allows  of  a  further 
circular  movement  of  the  plate,  and  the  sciuare  supporting  arm  is  held  to 
the  stand  l)y  a  universal  clamp. 
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Fig.  5.    Adjustable  Stand. 


Fig.  6.    Frog  Tables. 


165 


An  Abnormality  in  the  Nut  of  Hicoria  Ovata  (Mill) 

Brixton. 


By  John  S.  Wright. 


The  abnormal  hickory  nut  figured  and  de8cri!)ed  here  was  one  of  a 
lot  purchased  In  the  market.  In  all  outward  appearances  it  was  normal, 
the  peculiarities  were  noted  in  cracking  it.  Fig.  2,  a  transverse  section  of 
a  normal  nut,  shows  the  relative  proportion  of  shell  and  seed.  Fig.  3. 
transverse  section  of  the  ai^normal  fruit,  shows  the  cavity  one-celled  and 
greatly  reduced  by  the  thickened  walls  (P).  Figs.  3  and  4  show  the  in- 
terior filled  with  a  nut  somewhat  like  that  of  the  hazel;  (s)  the  'walls  hard 
and  shell-like,  and  (K)  the  kernel,  folded  as  indicated  by  the  convolution 
on  one  side.  The  kernel  had  a  bland,  oily  taste,  faintly  resembling  that 
of  the  hazel  nut.  At  the  apex  the  tissues  of  the  shell  of  this  smaller  nut 
appear  to  be  continuous  with  those  of  the  outer  shell  (Tp).  The  inner 
nut  had  a  pedicel.  Indicated  (st)  in  the  figure.  In  cracking,  this  pedicel 
separated  from  the  body  of  the  small  nut  along  a  definite  line.  The  shaft 
of  this  pedicel  reached  through  the  thick  outer  shell  and  readily  separated 
from  the  surrounding  tissues. 

In  view  of  the  fact  that  the  hickory  nut  is  not  extensively  cultivated 
and  apparently  has  not  been  observed  hybridizing  to  any  extent,  or  other- 
wise modified  by  breeding,  the  occurrence  of  this  deviation  from  the  type 
is  deemed  worthy  of  notice. 


XiLtnlClcci  n^Wi  ^»«.  vn 


.Tvo.n%.»»c.  i(biiorm.al  ttot. 


107 


Bird  Xests  of  an  Old  Apple  OKriiAiiD  Near  Indiana 
University  Cam  pis.* 


Bv  (Jertiu'oe  HnzK. 


As  part  of  my  work  in  Katiiro  Stiirly  (lurinjr  the  Spring?  of  UHrj  I 
ivas  assigned  an  old  orchard  t»ast  and  uortli  of  Indiana  University 
CJanipus.  My  woriv  was  to  locate  and  report  on  all  of  tlie  birds'  nests 
of  this  orchard. 

As  a  preliminary  a  plot  was  made  of  the  orchard.  The  rows  of 
trees  were  numbered  serially  from  1  to  12L*.  and  the  individual  trees 
in  each  row  were  also  niim])ered.  The  orchard  was  thoroughly  searched 
for  n€*sts  between  the  hitter  part  t)f  April  and  the  early  part  of  June. 
The  exact  location   of   the   nests   is   omitted   in    this   report. 

From  an  ethical  and  sentimental  standpoint  the  work  was  very 
discouraging.  Two-thirds  of  tlie  nests  were  not  comi)leted  or  were 
clestrojed  in  ditTerent  ways.  In  all,  24  nests  were  found,  and  18  of 
these  came  to  grief  in  one  way  or  anotlier.  as  the  report   will  show. 

The  report  will  be  of  interest  as  sliowing  the  vicissitudes  of  birds 
near  a  town,  and  the  expense  at  which  birds  beconu^  and  remain 
adapted  to  their  environment. 

Tl  UTLK  DOVE. 

May  21st  I  found  a  nest  loosely  made  of  twigs,  lined  witli  hay  and 
feathers,  and  containing  tw(»  pure  wliite  eggs.  May  *2M  tins  uest 
was  robbed  and  destroyed.  The  old  birds  were  tlyiug  about  the  orchard. 
On  June  2d  1  saw  no  doves  in  tlie  orchard. 

ciiirrixG  SPAUROW. 

May  21st  I  found  a  little  nest  under  a  grapevine.  It  was  built  of 
dry  grasses  and  lined  with  horsehair.  The  nest  was  built  in  a  little 
hole   in    the    ground.      It    contained    one    white   egg    witli    many    brown 
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spots.      May  23(1  this  nest  lind  ])een   robbed  like  so  uuiii.v    others.     The 
nest  was  not  destroyed  but  the  birds  never  returned. 

May  23d  I  found  a  nest  under  another  grapevine.  The  nest  had 
four  eggs  in  it.  Two  of  the  eggs  were  pipped.  June  2d  four  little 
birds  were  in  the  nest,  one  of  them  with  a  lady  beetle  in  Its  mouth. 
June  4th,  birds  almost  feathered.  They  seemed  not  to  be  afraid  of 
me  as  1  drew  near  them.  The  motlier  did  not  go  far  from  the  nest 
as  long  as  I  was  near.  June  Kth.  the  l)irds  have  tlown.  There  were 
tf'ijc  little  birds  hopping  about  in  a  tree  near  the  deserted  nest. 

SON(;  SPAUROW. 

May  23d,  along  the  north  fence  I  found  a  nest  in  a  grapevine, 
nicely  hidden  among  the  leaves.  The  nest  was  made  of  twigs  lined 
with  dry  gi*ass.  There  Avas  one  white  egg,  spotted  with  heavy  brown 
spots.  June  2d,  two  eggs  were  in  the  nest.  No  bird  was  near  at  this 
time.  June  4tli,  th<»  nest  liad  been  robbed  but  not  destroyed.  No  birds 
were  near. 

WlIlTK-THROATEl)  SPARROW. 

On  April  30th  1  found  a  White-throated  Sparrow  building  a  nest 
in  a  brush  heap.  The  bottom  of  the  nest  was  finished  and  made  of 
twigs.  Every  time  the  Sparrow  carried  any  material  to  the  nest  a 
Catbird  would  fly  down  and  take  it  away.  The  Catbird  fought  and 
chased   the   Sparrows   until   they   left   tlie   nest   unflnislied. 

HOUSE  WREN. 

May  21st.  in  the  southeast  corner  of  a  shed  1  found  a  nest  in  tlie 
old  wooilwork.  The  nest  was  made  of  dry  roots  lined  with  chicken 
and  turkey  featliers.  Tliere  were  seven  young  almost  featliered  and 
nearly  ready   to  fly.     May  23d.  the  birds  have  flown. 

CRESTED   FLYCATCHER. 

May  7tli  I  saw  two  Crested  Flycatchers  flying  around  an  old  tree. 
They  Avere  building  a  nest,  for  one  carried  a  feather,  while  the  other 
flew  at  me  whenever  I   came  near  them.     I   was  unable  to  And  their 
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nest.  May  9th  I  looked  aj^aln  for  the  nest  but  was  unable  to  find  it. 
May  2l8t  I  found  the  nest  in  a  hole  in  the  old  tree.  It  was  in  a  dead 
limb  at  a  depth  of  about  twelve  inches  from  the  opening.  It  was 
lined  with  feathers.  There  were  tive  light  eggs  with  heavy  brown 
markings,  especially  at  the  large  end.  May  23d,  no  change  in  the  nest. 
The  l)irds  were  near.  June  2d,  Ave  little  birds  were  in  the  nest.  June 
9th.  birds  are  just  ready  to  leave  the  nest.    June  11th,  birds  have  flown. 


BUOWX  TIIRASUEUS. 

I  found  a  nest  in  a  l>rusli  pile  on  April  2;U1.  The  nest  was  made 
of  twigs  lined  witii  dry  grass.  Tiiere  were  three  eggs  with  brown 
gpecks,  more  spots  at  tlie  large  end.  On  April  .SOth  the  nest  had  been 
robbed  and  no  birds  were  near. 

On  April  :50th  I  found  another  nest  in  another  brush  heap.  There 
were  two  eggs  in  it.  The  mother  remained  hiding  in  the  brush.  On 
May  5th  I  found  the  brush  pile  was  burned  and  the  birds  gone. 

On  May  7th  I  found  an  unfinished  nest  in  still  another  brush  i)ile. 
May  9th,  the  nest  was  linished  l)ut  no  bird  was  near.  May  14th, 
four  eggs  in  the  nest  with  the  Brown  Thrasher  on  the  nest.  She 
was  not  a  bit  shy,  and  allowed  me  to  come  quite  close  to  her.  Slie 
then  hopped  off  the  nest  and  from  twig  to  twig,  and  out  upon  the 
ground,  and  then  tlew  away.  The  male  sat  oft  at  the  other  side  of 
the  orchard  and  sang  very  merrily.  May  10th,  the  female  was  still 
upon  the  nest,  tiie  male  was  very  happy  as  he  sat  up  in  the  tree  and 
sang.  May  21st.  the  nest  had  not  been  destroyed.  The  bird  was 
quite  friendly,  as  she  would  sit  and  allow  ine  to  talk  to  her.  On  the 
23d  I  found  that  some  boys  had  been  in  the  orcliard.  They  had  robbed 
and  destroyed  all  the  nests.  This  one  was  not  spared.  Tlie  birds 
have  disappeared. 

On  May  7tli  1  found  the  foundation  of  a  nest  in  a  tree,  nicely 
hidden  by  leaves.  It  was  built  of  large  twigs  and  lined  with  a  few 
dry  grasses.  The  nest  seemed  deserttnl.  On  May  9th  no  birds  were 
near  and  no  work  had  been  done  on  the  nest.  June  1st,  the  birds  had 
been  working  on  the  n(»st.  It  had  been  entirely  relined.  June  5th,  one 
egg,  blue,   flakcHl   witli  brt)wn.   was   in   the  nest.     June  9tli.  tiiere   were 
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three  e^gs   in   the  nest.     The  mother   bird   was  quite   nervous  when   I 
was  near  tlie  nest.     No  further  oljservations  were  made  on  tliis  nest. 


CATBIUI). 

On  May  2d  1  saw  two  Catbirds  weaving  straws  into  a  nest.  May 
5th,  tlie  nest  was  gone.  Catl)irds  not  near.  I  believe  they  are  hard 
to  please,  for  tliey  begin  a  nest  and  then  desert  it,  sometimes  leaving  the 
foundation  and  other  times  entirely  destroying  every  trace  of  it. 

On  May  7th  1  found  a  nest  made  of  twigs  and  dry  grass  with 
Catbirds  near  it.  On  May  9th  this  nest  was  partially  destroyed.  The 
birds  were  gone. 

On  May  7th  I  found  a  nest  in  a  tree.  I  chased  the  birds  off  from 
the  nest  to  find  two  greenish  eggs  in  it.  The  eggs  were  smaller  than 
the  Robin's  eggs.  The  old  birds  fought  me.  May  9th,  no  change  in 
the  nest.  Birds  fought  even  harder  than  the  last  time.  May  14th^ 
one  egg  was  pipped.  May  ICth,  I  climbed  the  tree.  No  birds  flew 
at  me,  and  I  soon  found  that,  like  so  many  other  nests,  this  one  hadt 
been  robbed.     The  eggs  were  gone.     No  shells  nor  birds  were  near. 

On  May  7th  I  found  an  unfinished  nest.  It  was  nicely  hidden  by 
leaves.  It  was  built  of  twigs  and  a  few  dry  grasses;  no  birds  were 
near.  This  nest  was  deserted,  as  no  more  work  had  been  done  and 
no  eggs  were  found  in  it  on  later  visits. 

On  May  9th  I  found  the  fifth  Catbird's  nest.  It  contained  one  egg. 
No  bird  was  near  to  fight.  On  May  14th  two  eggs  were  in  the  nest^ 
and  on  May  10th  the  eggs  had  been  broken  and  the  nest  torn  up.  No 
birds  were  near. 

The  sixtli  nest  was  found  on  May  9th.  It  contained  one  egg,  but 
no  bird  was  near  to  fight.  On  the  14th  the  nest  had  two  eggs  in  it,, 
but  they  were  broken  and  the  nest  was  destroyed. 

On  May  14th  I  found  a  nest  quite  high  in  the  tree.  There  waa 
one  egg  in  it.  May  21st,  the  egg  was  gone;  it  looked  as  though 
it  had  been  broken.     The  inside  of  the  nest  was  torn  out. 

On  May  21st  I  found  a  newly  built  nest.  The  Catbirds  were  in 
the  tree  and  seemed  very  interested  in  the  nest.  On  May  23d  the  nest 
was  destroyed   and   no  birds   were   near. 
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KOHIN. 

Ou  April  'Jlst,  11)02.  a  Uobin's  iiost  was  found  on  the  rail  of  a  fence, 
about  four  fe»'t  from  the  ground.  The  nest  was  made  of  roots,  dry 
twigs,  dry  grass,  plastered  together  and  to  the  fenee  with  clay.  Softer 
grass  was  used  in  the  center.  Two  hlue-green  eggs  were  in  the  nest, 
their  small  ends  toward  the  center  of  the  nest.  On  the  2:Jd  the  bird 
was  on  the  nest  when  1  made  my  round,  but  she  flew  off.  There  were 
four  eggs  in  the  nest,  and  just  as  soon  as  I  left  she  tlew  back.  On 
the  IJOth  the  nest  was  found  to  have  been  torn  from  the  fence  and 
thrown  ui)on  the  ground.  The  eggs  were  broken.  No  birds  were  no- 
ticed near  this  place  again. 

On  April  14th  1  found  an  untinished  nest  in  a  tree.  It  was  being 
constructed  like  the  one  above  described.  Birds  working  hard.  April 
17th  the  nest  was  completed,  but  the  birds  were  not  near.  April  21st 
I  found  one  blue-green  v^g  in  the  nest.  April  2:>d  I  found  that  three 
eggs  had  been  laid  but  had  been  broken,  and  the  shells  were  on  the 
ground  near  and  far.  The  nest  was  wet  with  the  white  of  the  egg, 
and  the  inside  of  the  nest  destroyed.  I  was  unable  to  find  the  cause 
of  the  nest  being  destroyed.  Nothing  further  was  done  ou  this  nest 
by  the  birds  up  to  the  end   of  the  observations. 

On  April  17th  I  found  a  nest  in  a  tree  which  had  been  completed. 
The  Blue  Jays  and  the  Uoblns  were  fighting,  the  latter  being  driven 
away.  Ou  April  2;jd  1  found  a  Kobin  on  the  nest  sitting  on  one 
egg.  April  30th  I  found  the  bird  sitting  on  three  eggs.  The  Itobin 
seemed  quite  friendly,  for  she  allowed  me  to  come  very  near  to  her. 
Then  she  flew  oidy  after  I  made  a  motion  as  though  to  touch  her. 
May  2d  I  found  the  bird  sitting  on  four  eggs.  May  5th  the  Robin 
was  still  on  the  nest.  She  allowed  me  to  come  quite  near.  May 
7th,  two  little  Kobins  in  the  nest;  the  other  two  eggs  were  pipped. 
May  0th,  four  little  birds.  They  seemed  all  mouths  and  eyes.  The 
mother  flew  as  soon  as  I  came  near  the  nest,  but  did  not  go  more 
than  five  feet.  The  male  followed  me  a  long  distance.  This  was  the 
first  time  he  had  shown  tight.  On  March  14th,  the  birds  have  grown 
very  much.  They  would  not  take  anything  from  me.  Both  the  old 
birds  tried  to  light,  and  as  I  left  the  nest  the  male  foHowed.  May 
IGth    the    birds    were    nearly   feathered;    very    shy.      May    17th.    all    the 


172 

bii'ds  have  flown.  Id  just  one  month  from  the  time  I  found  the  nest 
all  trace  of  the  birds  was  gone.  It  was  twenty-four  days  from  the  time 
the  first  egg  was  laid  in  the  nest  until  the  nest  was  empty. 

On  May  4th  I  found  a  Robin's  nest  up  high  in  the  tree.  Made 
like  those  above  described.  May  7th  I  found  four  blue-green  eggs 
in  the  nest  with  the  female  on  the  nest.  On  May  14th  two  of  the 
eggs  were  pipped.  The  mother  was  very  nervous.  On  May  16th  four 
little  birds  were  in  the  nest.  On  May  21st  the  little  hirds  were  nearly 
feathered,   and  on  the  23d  the  birds   nad  flown. 

BLUEBIRD. 

May  21st  I  found  a  nest  with  one  blue  egg  in  an  old  and  partially  hol- 
low tree.  It  was  in  a  cavity  on  the  east  side  about  ten  inches  from  the 
opening.  The  nest  was  lined  with  flne  feathers,  but  in  pulling  olf  the  bark 
much  of  the  loose,  decayed  stuff  fell  into  the  nest.  May  23,  the  nest  has 
been  robbed  and  the  lining  i)ulled  out. 


List  of  Mammals,  Reptiles  and  Batraciiians  of  Monroe 

County. 

By  Waldo  L.  McAtee. 
(By  title.) 
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Ecological  Notes  on  the  Mussels  of  Winona  Lake.* 


By  T.  J.  Headlee  and  James  Simonton. 


In  the  summer  of  1003  the  writers,  under  the  direction  of  C.  K. 
Eigenmann,  made  observatlo»is  on  the  mussel  distribution  of  Winona 
Lalte  with  a  view  to  determining  the  reason  for  the  same.  We  examined 
the  shore  line  from  4  inches  to  4  feet  by  wading,  from  4  to  7  with 
a  clam  rake,  from  7  to  86  feet  with  an  iron  dredge. 

The  species  found  were  determined  by  comparison  with  shells  that 
had  been  named  by  Call,  Simpson  and  Baiter.  The  nomenclature  Is 
that  used  by  Call  in  his  report  on  Indiana  Mollusca,  Geological  Report, 
1899.  They  were:  Unio  luteolus.  Unio  subrostratus,  Unio  glans,  Unio 
fabalis,  Unio  rublginosus,  Anodonta  grandis,  Anodonta  edentula  Mar- 
garitana  marginata. 

This  is  a  deep  kettle-hole  lake.  In  general  the  beaches  are  composed 
of  sand  and  gravel,  which  shade  off  with  varying  rapidity  into  marly 
sand,  then  into  sandy  marl,  then  into  coarse  white  marl,  and  finally  into 
the  line  dark  marl  that  covers  the  bottom  in  all  the  deeper  parts  of  the 
lake  and  which  is  the  accumulation  of  plankton  tests.  The  bottom 
steadily  grows  softer  as  the  proportion  of  dark  marl  increases.  So  soft 
does  it  become  tliat  a  small  sounding  lead  sinks  into  it  of  its  own  weight 
from  ()  to  12  inches.  In  some  places,  especially  the  southwest  side  and 
in  the  little  lake  the  shallow  part  of  the  beach  is  formed  of  muck  which 
shades  off  into  marl  without  the  presence  of  any  sand  or  gravel. 

In  general  it  may  be  said  that  the  mussel  zone  extends  from  the 
shore  line  to  where  the  bottom  changes  to  very  soft  marl.  This  region 
will  average  from  4  inches  to  9  feet  of  water,  although  in  some  places 
the  mud  comes  to  within  a  few  feet  of  the  water's  edge,  while  in  others 
the  sandy  and  gravelly  bottom  runs  out  into  22  feet  of  water. 

A.  grandis  is  usually  found  just  on  the  outer  edge  of  the  sand 
and  gi'avel  bank,  while  A.  edentula  appears  most  numerouslj'  a  little 
farther  out.    A  few  specimens  of  both  species  were  taken  closer  in  shore, 
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grandis  ooin^  sometimes  foiiml  (jii  saiuly  bultdiii.  etloniula,  however, 
invariably  upon  a  soft  bottom.  Xeitlier  (lieaitliy  forms)  was  evrr  taken 
on   liartl  sand  or  fjravel. 

U.  glans  lias  been  taken  upon  saiuly  and  gravelly  bottoms,  in  from 
4  feet  out.  V.  fabalis  appeared  in  al)out  the  same  region  exeept  that 
it  goes  out   on   the  soft   bottom  even   farther  than   edentula. 

U.  subrostratus  ajipears  on  the  outer  edge  of  the  sand  and  gravel 
banks  in  about  four  feet  of  water  and  extends  out  as  far  as  the  light 
form  of  U.  luteolus. 

U.  luteolus  is  the  most  variable,  the  most  widely  distributed  and 
the  most  abundant  species  in  the  lake.  It  varies  from  a  moderately 
thin,  light  straw-colored  shell,  marked  by  radiating  greenish  lines,  lo 
an  extremely  heavy,  almost  black  form.  The  gi*adations  of  form,  color, 
and  size  are  shown  in  the  plate  and  are  very  nearly  perfect.  The 
straw-colored  variety  is  found  in  from  4  inches  to  22  feet  of  water: 
it  is,  however,  dominant  inshore,  in  weed  patches  (Potomogeton  and 
Ceratophyllum).  and  on  chara-covered  bottoms.  The  dark  variety 
occui)ies  the  same  region  but  is  dondnant  upon  sand  and  gravel  bottoms 
in  from  three  and  one-half  to  twenty-two  feet  of  water.  The  inter- 
grading  forms  cover  the  same  territory  as  the  straw-colored  and  dark 
varieties  but  can  not  be  said   to  be  dominant  anywhere. 

U.  rubigiuosus  occupies  about  the  habitat  dominated  by  the  dark 
form  of  r.  luteoltis,  except  that  it  was  not  fotmd  in  deeper  water  than  ten 
feet. 

M.  marginata  was  found  so  infrequc'ntly  (only  six  tinu's)  that  the 
writers  could  tell  little  of  its  distribution.  The  specimens  found  were 
taken  on  sand  and  gravel,  and  white  marl  bottoms  in  from  four  to 
twenty-two  feet.  • 

There  are  a  number  of  conditions  in  the  environment  which  sug- 
gested themselves  to  us  as  possible  explanations  for  this  distribution 
—age,  sex,  light,  heat,  food  supply  and  oxygen,  pressure,  wave  action, 
character  of  the  bottom,  and  enemies.  Sex  can  not  be  important,  for 
males  and  females  are  found  together  throughout  the  habitat;  light  can 
have  but  little  to  do  with  it,  for  mussels  are  absent  in  places  in  three  feet 
of  water  and  are  abundant  in  others  in  fifteen  feet,  the  difference  in 
light  being  considerable.  Further,  the  light  over  some  of  the  immense 
beds  in  White  River  is  no  greater  and  perhaps  even  less  than  in  twelve 
feet  of  lake  water.     That  heat  has  little  effect,  during  the  summer  at 


175 

least,  is  shown  by  tho  fact  that  lionvy  beds  wore  fouiul  in  differcut 
teini>pratures.  and  by  the  fact  that  temperature  variation  in  the  mussel 
zone  did  not  amount  to  more  tlian  two  degrees;  oxyjjen  is  not  important, 
for  tlie  supply  of  oxygen  throughout  the  mussel  zone  varies  very  little; 
pressure  can  have  but  little  to  do  with  it,  for  we  found  specimens  on  a 
sandy  bottom  in  twenty-two  feet  of  water,  while  on  dark  marl  bottom* 
in  ten  feet  none  weif  taken  in  any  case.  Food  supi)ly  can  not  be  effec- 
tive, for  it  is  about  equally  abundant  throughout  the  zone.  The  food 
consists  principally  of  diatoms:  secondarily  of  low  algio  forms,  and  one- 
celled  animals. 

It  seems  to  us  that  there  are  three  causes  which  control  the  distribu- 
tion of  mussels  as  it  appeared  in  Winona  Lake— wave  action,  character 
of  the  bottom  and  enemies. 

The  nrst  cause  applies  only  in  water  less  than  three  feet  deep- 
As  U.  luteolus  and  A.  grandis  appear  in  this  region  they  are  subjected 
to  this  agency.  Spe<imens  of  both  A.  grandis  and  the  dark  form  of  U* 
luteolus  have  been  foimd  washed  ashore  after  a  storm,  and  scores  of  these 
shells  appear  along  the  shore  line.  Under  similar  conditions  w-e  have 
seen  the  light  form  of  II.  luteolus  moving  from  the  water's  edge  out 
into  deeper  parts;  these  facts  point  to  the  conclusion  that  the  two  first 
mentioned  forms  are  prevented  from  occupying  shallow  water  by  wave 
action,  but  that  the  light  form  of  U.  luteolus,  being  very  active  and 
having  a  thick  shell,  can  well  occupy  this  region.  Not  onlj-  is  washing 
ashore  fatal  to  A.  grandis,  but  wave  action  quickly-  action  quickly  wears 
away  the  shell  and  leaves  the  animal  open  to  attack.  Unio  glans,  fabalis, 
edentnla,  and  «nbrostratus  are  very  light  and  slow  moving;  U.  rubigiu- 
osus  is  heavy  and  clumsy,  like  the  dark  form  of  luteolus;  the  first  three,  if 
-washed  ashore,  would  be  unable  to  get  back,  and  their  shells  would  be 
unable  to  resist  tlie  wearing  action  of  the  waves,  while  the  last  men- 
tioned form  could  resist  wave  wearing  l)ut  would  be  unable  to  get  back 
if  washed  ashore. 

The  character  of  the  bottom  applies  throughout  the  mussel  zone. 
The  bottom  in  the  weed  patclies  differs  from  that  in  the  deeper  parts 
of  the  lake  in  being  slightly  less  soft.  The  sandy  and  gravelly  bottom 
affords  firm  foothold  and  allows  the  mussel  to  assume  that  position 
which  enables  it  to  get  the  best  supply  of  food  and  oxygen,  while 
the  pure  marl  allows  it  to  sink  .so  far  as  to  be  smothered.  Even  if 
the  animal  does  not  sink  entirely  under,  tlie  overlying  sediment  is  suf- 
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ficient  to  smother  it.  That  there  is  an  overlyiiip  sediment  is  shown 
by  the  following  experiment:  We  pumped  water  from  twelve  and  six 
inches  above  tlie  sandy  and  gravelly  I)ottom  in  seven,  ten,  fifteen, 
twenty-five  feet  of  water;  the  specimens  revealed  no  seiliment  that 
would  not  settle  on  standing.  Specimens  were  taken  in  thirty  and 
thirty-six  feet  of  water  over  a  marl  l>ottom  and  the  twelve-inch  samples 
yielded  a  small  amount  of  such  sediment,  while  the  six-inch  samples 
sboweil  a  decided  amount.  That  matter  in  suspension  is  fatal  to  the 
mussel  is  shown  l)y  the  fact  that  we  found  in  the  west  side  and  south 
end  of  the  lake  what  were  evidently  once  thriving  mussel  beds,  buried 
under  a  thin  layer  of  coarse  marl,  which  liad  been  stirred  up  by  the 
action  of  the  steam  dredge  two  years  before.  These  mussels  were 
found  in  the  normal  position  undisturbed  in  any  way.  That  the  mussels 
were  alive  five  years  ago  is  shown  by  Dr.  Moenkhaus*  statement  that 
he  and  his  classes  collected  an  abundance  for  study  in  tliose  same  regions 
at  that  time.  ** 

In  order  to  test  the  ability  of  the  mussel  to  stand  these  bottom 
conditions  we  made  three  wire  clam  baskets,  lowered  one  in  twenty- 
five  feet  of  water,  another  in  thirty-tive  feet,  another  in  eighty-five 
feet.     We  got  the  following  results: 

August  5.  a  basket  contahiing  thirteen  V.  Ititcolus  and  one  A.  grandis 
was  placed  in  25  feet  of  water  on  a  dark  marl  bottom.  (Jn  the  luth 
two  examples  of  U.  luteolus  were  dead;  on  the  15th  one  U.  luteolus  was 
dead:  on  the  17th  two  V.  luteolus  were  dead  atid  four  were  missing. 

August  U.  a  basket  containing  five  U.  luteolus  of  the  light  variety 
and  one  of  the  dark,  and  one  A.  edentula  was  lowered  in  .'{5  feet  of  water 
on  a  sandy  gray  marl  bottom.  On  the  15th.  one  A.  grandis  and  one  U. 
rubiginosus  were  added.  On  the  liOth  (^ne  I',  luteolus  of  dark  varli'ty 
was  dead:  on  the  *J4th  five  V.  luteolus  and  one  U.  rubiginosus  were  found 
^o  have  the  gills  badly  choked  with  sidinu-nt.  while  the  anodontas  were 
jnissjng. 

August  15.  a  basket  containing  seven  U.  luteolus  of  liglit  and  one  of 
*dark  variety,  two  A.  edentula.  and  one  A.  grandis  was  lowered  in  85 
feet  on  a  pure  dark  marl  bottom.  On  the  LMst  one  I',  luteolus  of  dark 
variety  was  dead;  on  the  24th  seven  V.  luteolus  and  one  A.  grandis 
showed  gills  badly  choked  with  sediment,  while  the  two  edentula  were  in 
better  condition,  showing  very  few  patches  of  marl  in  gills. 
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To  sum  up:  lu  the  basket  in  twenty-five  feet,  lowered  on  dairk  marl, 
in  nineteen  days  five  were  found  dead  and  four  missing;  in  tlie  basket 
in  tliirty-Hve  feet,  lowered  near  Sandy  Point  on  a  sandy  gray  marl  1)ottom. 
in  fifteen  days  one  was  dead,  all  showed  gills  partly  filled  with  sediment; 
in  the  l>asket  in  eiglity-five  feet,  lowereil  on  pure  dark  marl,  in  iiine 
days  two  were  found  dead  and  the  gills  of  all  but  A.  edentula  badiy 
choked  witli  sediment.  I'.  fal)alis.  U.  glans  and  U.  subrostratus  were  not 
inehnled  in  this  experiment  i»ecause  the  first  two  would  have  slipjied  out 
through  tlie  meshes  and  tlie  third  could  not  be  obtained  at  the  time. 
However,  it  seems  reasoiial)le  to  suppose  that  they  would  have  proven 
not  unlilve  the  others.  It  seems,  therefore,  that  those  forms  possessing 
light  weight  in  proportion  to  surface  exposed  and  close-fitting  valves 
are  best  aide  to  resist  the  soft  marl  and  the  overlying  sediment. 

A.  grandis  and  edentuia,  liaving  liglit  and  close-fitting  valves,  are 
found  accordingly  on  the  outer  e,dge  of  the  sandy  marl  bank;  the  edentula, 
being  better  fitted  to  withstand  the  bottom  conditions,  is  found  out 
in  the  edge  of  tlie  dark  marl.  U.  glans  and  fal)alis,  owing  to  lightness  and 
close-fitting  valves,  occupy  al)out  the  same  situation,  the  fabalis  having 
much  the  lighter  shell,  being  found  out  as  far  or  farther  than  the 
edentula.  They  are  also  found  inshore,  where  not  subjected  to  wave 
action.  U.  sulirostratus.  liaving  medium  weight  valves,  which  are  also 
close-fitting,  is  c(»nfined  to  tlie  gravel  and  sand  banks,  weed  patches  and 
chara-covered  i>e<ls.  U.  rubiginosis,  having  very  heavy  and  rather  loose- 
fitting  valves,  is  confined  to  clear  sand  and  gravel  banks.  The  dark 
form  of  luteolus.  having  extremely  heavy  and  rather  loose-fitting  valves, 
is  confined  to  Iiard  sand  and  gravel  banks.  Tlie  straw-colored  form  by 
its  medium  weiglit  and  tight-fitting  valves  is  able  to  live  on  sand,  gravel, 
in  mud  patclies  and  (»n  ehara-covered  i>ottoms.  Owing  to  tlie  fact  that  so 
few  specimens  of  M.  marginata  were  found  we  were  unable  to  draw  any 
conclusions  as  to  its  ecology. 

Tlie  muskrat  is  the  principal  enemy  of  the  mussels;  around  his 
house  many  mussel  shells  are  found,  but  no  live  mussels.  Shells  of 
nil  the  .species  in  tlie  lake  except  the  smaller  ones  are  found,  the  Ano- 
donta  shells  being  in  much  greater  evidence  tlian  is  proportionate  to 
their  total  number.  They  do  not  appear  so  on  first  examination,  for 
they  are  biokfii  up  by  the  animal  and  worn  by  the  waves.  The  con- 
ditions on  the  sand  banks  beyond  reach  of  wave  action  are  very  favor- 

12— A.  OF  SCIKNCK.  '03. 
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ablo  for  Anodonta  life,  oxcopt  for  the  presenco  of  the  luuskrat.  Ano- 
dontas  are  absolutely  absent  from  water  some  dlstauce  from  his  home, 
where  we  found  Unios  rather  abundantly.  This  points  to  the  fact 
that  the  muskrat  confines  the  Anodonta  to  tlie  deeper  waters  at  the 
edge  of  the  sandy  and  gravelly  banks. 

It  seems  to  us  that  the  foregoing  facts  give  basis  for  the  following 
conclusions:  First,  that  the  mussel  zone  Ues  mainly  upon  sandy  and 
gravelly  banks,  and  on  the  outer  edge  of  the  same:  second,  that  wave 
action  and  the  muskrat  determine  the  limit  of  the  distribution  shoreward, 
and  that  the  character  of  the  bottom  is  the  principal  factor  determining 
the  outer  boundary  of  the  zone. 
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Conditions  Effecting  the  Distribution 'o^JSirds  la  Indiana.* 


By  Amos  W.  Butler. 


GENERAL  CONDITIONS. 

The  regular  annual  movements  of  birds,  their  migrations,  are 
among  the  most  striking  of  the  manifestations  of  Nature.  With  the 
revivifying  breath  of  spring,  the  absent  birds  return.  Last  fall,  when 
the  summer's  work  was  done,  they  went  to  warmer  climes.  Now,  they 
seek  anew  their  breeding  grounds.  Some  make  their  homes  with  us; 
others  go  farther  north  to  rear  their  j-oung.  Tlie  semi-annual  ebb 
and  flow  of  these  tides  of  bird-life,  the  breeding  range  and  the  food 
supply  are  general  factors  that  enter  into  the  distribution  of  birds 
everywhere.  Our  ancestors  noted  them  as  signs  of  the  seasons.  They 
exist  today,  though  we  do  not  see  them  so  readily  because  of  our 
changed  conditions. 

ZOOLOGICAL  AREAS. 

Indiana  is  a  meeting-ground  of  various  birds.  Into  it  range  typical 
forms  of  different  zoological  regions.  From  the  west,  are  prairie  birds; 
ftlightlj'  tinging  the  north,  are  northern  forms:  while  the  dominating 
influence  of  the  lower  part  of  the  State  is  southern.  Indiana  lies  within 
the  eastern  (Atlantic)  faunal  province.  According  to  Mr.  Allen,  it  is 
distinctively  Carolinian  (Bull.  Mus.  Comp.  Zoul.  II,  No.  li,  pp.  .S93-305), 
yet  the  southwestern  part  is  within  the  range  of  many  birds  char- 
acteristic of  the  Louisianian  Fauna  (Austroriparian  Province  of  Prof. 
Coi)e,  Bull.  U.  S.  Nat.  Mus.  No.  1,  1875,  pp.  07-71).  Dr.  Merriam  would 
include  the  bulk  of  the  State  in  the  UppiM*  Austral  Zone,  the  Ix)wer 
Austral  Zone  reaching  into  southwestern  Indiana  and  tlie  Transition 
Zone  influencing  the  northern  part  (Bull.  No.  10  Biol.  Surv.  U.  S.  Dept. 
Agr.  1898). 


^Contribations  from  the  Zoological  Laboratory  of  Indiana  University,  No. 37 
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DISPERSAL  BY  STORMS. 

FoUowiujr  heavy  storms,  of  wide  extent,  at  sea.  it  sometimes  happens 
that  birtls  are  blown  or  driven  far  inland.  This,  in  part,  accounts  for  the 
unusual  occurrence,  at  times,  of  numbers  of  certain  birds.  One  of  the 
most  notable  instanc€»s  of  this  was  the  wide  dispersal  of  Brttnnich'a 
Murrcs  (Tria  iomvia)  by  a  north-Atlantic  storm,  in  December,  18i)G. 
They  were  driven  as  far  south  as  South  Carolina  and  over  the  eastern 
United  States,  at  least  to  Indiana  and  Michigan.  A  number  of  specimens 
were  taken  in  Indiana  (Butler.     The  Auk,  XIX.     181)7,  April.     197-200). 

CHANGES  IN  CONDITIONS. 

The  birds  about  us  are  not  those  that  were  familiar  to  our  fathers. 
Many  kinds  that  were  common  to  them  have  disappeared.  Others  that 
they  did  not  know  have  come  to  take  their  places.  In  the  early  days 
of  our  history,  dense  forests  stretched  unbroken,  save  by  water  courses, 
from  the  Ohio  River  northward  almost  to  Lake  Michigan.  Through 
these,  threadecl  the  runways  of  wild  animals  and  the  trails  of  wild  men. 
Within  the  gloom  of  these  continuous  woodlands  dwelt  birds  peculiar  to 
such  syrroundlngs.  With  the  clearing  of  our  land,  there  disappeared  from 
that  area  many  forest-inhabiting  birds.  The  range  of  others  became 
restricted  to  the  remaining  timber  districts.  Meadows  and  pastures  re- 
placed the  forests.  Birds  loving  such  surroundings,  prairie  forms,  there 
made  tlieir  homes. 

The  beautiful  little  Carolina  Paroquet  (Conurus  carolinensis),  which 
once  ranged  in  countless  numbers  throughout  the  eastern  United  States, 
as  far  north  as  the  Great  Lakes,  has  not  only  disappeared  from  our 
limits,  but  also  from  almost  every  part  of  its  range.  From  but  a  few 
almost  inaccessible  localities  in  the  Southern  States  has  it  been  recently 
reported,  and  it  is  now  on  the  verge  of  extinction.  It  was  last  reported 
in  Indiana  from  Knox  County  in  185!)  (Hasbrouck.  The  Auk,  VIII. 
Oct.  1801.  pp.  3f«).371);  Butler.     Ibid.  IX.     .Jan.,  1892,  pp.  49-50). 

The  Ivory-billed  Woodpecker  (Campephilus  principalis),  the  largest 
representative  of  its  family,  w^as  found  in  the  early  part  of  this  century 
in  suitable  localities  in  southern  Indiana,  notably  in  Franklin  and  Monroe 
counties  and  in  the  lower  Wabash  Valley.  Their  shy,  retiring  ways  led 
them  to  leave  when  men  appeared  bearing  the  evidences  of  civilization. 
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They  liave  almost  entirely  disappeared  from  earth.  A  few  individuals 
linger  anions  (he  almost  inaccessible  regions  of  the  Southern  States 
(Ilasbrouclv.     Tlie  Auk.  VIII.     18r>l.  i»p.  174-17(;). 

The  IMleated  Woodpecker  (Ceophhpus  pileatus),  known  to  the  early 
settlers  as  Logcock  and  Klack  Woodcock,  was  familiar  to  the  eyes  aud 
ears  of  the  early  colonists.  They  were  averse  to  sharing  their  haunts 
with  the  white  man.  Less  and  less  their  numbers  grew.  They  disap- 
peared from  one  locality  after  another,  until  now  but  few  are  left  in  the 
more  si>arsely  settled  districts  of  the  State  (Butler.  Birds  of  Ind.,  1807, 
p.  838). 

The  croak  of  the  Raven  (Corvus  corax  sinuatus)  was  a  familiar  sound 
to  tUe  early  pioneers.  They  saw  its  numbers  lessen  from  year  to  year, 
until  their  children,  now%  never  see  its  form  and  do  not  know  its  voice. 
From  one  locality  after  another,  the  few  remaining  birds  luive  disap- 
peared, until  at  this  time  it  is  prolxible  that  none  are  to  be  found  within 
the  State.  Until  within  the  last  live  or  six  years,  they  have  been  known 
to  nest  in  Martin  and  Dul)ois  counties,  but  I  can  learn  of  none  having 
done  so  since  (I'roc.  Ind.  Acad,  of  Sci.,  1807,  p.  202). 

The  Wild  Turkey  (Meleagris  gallopavo),  our  most  noble  game  bird, 
has  been  generally  extiri)ated,  although  it  is  still  reported  from  Knox, 
Oibson  and  other  counties  of  the  lower  Wabash  Valley.  It,  probably,  is 
also  to  be  found,  in  rare  instances,  in  some  of  the  wilder  regions,  else- 
where, ii)  southern  Indiana.  It  formerly  was  numerous  throughout  the 
State. 

The  Swallow-tailed  Kite  (hTlanoides  forficatus)  is  known  but  to  few. 
In  1812,  Alexander  Wilson  reported  these  graceful,  giant,  swallow- 
shaped  birds  as  abundant  upon  the  prairies  of  Ohio  aud  Indiana  Terri- 
tories (Amer.  Orn.,  VI,  1S12.  p.  70).  For  seventy  years  after  that  but 
one  was  reporttnl  from  Indiana  (Haymond.  Proc.  Phil.  Acad.  X.  S.,  Nov., 
18r)<;.  i>.  287).  Since  then  tliey  have  been  seen  at  irregular  intervals 
in  the  Kouthern   two-thirds  of  the  State. 

W^ild  Pigeons  (Kctopistes  migratorius)  were  formei-ly  found  in  such 
countless  nundiers  that  no  estimate  could  be  made  of  their  abundance. 
During  the  season  of  their  flight,  flocks  of  enormous  size  successively 
passed,  obscuring  the  sim  and  sometimes  hiding  th<»  sky.  At  night,  they 
gathered  in  roosts  in  favorite  localities.  These  roosts  were  often  of  great 
extent.  They  alighted  uion  the  underbrush,  crushing  it  to  the  ground, 
aud  so  weighted  the  trees  that  limbs  of  large  size  were  broken  off  by  the 
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bunion  imt  uiion  tlu'iu.  Aftor  the  llrst  third  of  the  century,  their  num- 
bers l)eKan  n<)tiiejii»l.v  to  diminish;  l)Ut  few  iarjfe  flij^hta  were  seen  in  our 
State  after  lS7o.  Ten  years  hiter,  they  Inid  almost  disappeareil.  Now. 
they  are  nearly  extinct.  A  few  individuals  are  to  ho  found  in  certain 
localities  in  the  roujjrher  portions  of  soutiiorn  Indiana  (Proc.  I.  A.  S.^ 
181)9). 

In  the  extreme  nortlieru  part  of  the  State,  prairies  and  swamps,  lakes 
and  woodland  alternate.  The  nuirshes  and  h)wlands  of  northwestern  In- 
diana form  attractive  s^jots  to  many  swamp  Idrds  and  waterfowl.  Differ- 
ent kinds  of  <lu(*ks  c(»lloct  there  and  a  numher  of  species  breed  in  the 
more  rotiriHl  places.  Formerly,  they  were  much  more  numerous.  There, 
also,  the  Whooping  ((irus  americana)  and  Sandhill  Cranes  (ixrus  mexi- 
cana)  bred  in  numhers.  Snipe  and  Plover  were  found  abundantly. 
Phalaopes  and  Hlack  Terns  (Hydrocheli<lon  nigra  surinamensis)  fre- 
quented the  lakes  and  jionds.  (Jallinules.  Coots  and  Grebes  still  rear 
their  young.  Kails  of  four  species  make  tlioir  homes  among  the  reeils. 
Marsh  Wrens  and  both  the  American  (Botaurus  lentiginosus)  and  Least 
Bitterns  (Ardetta  exilis)  fre<iuent  the  sedges:  while  the  stems  of  these 
plants  are  drawn  together  to  form  nesting  places  for  the  Ued-wlnged 
(Agelaius  phaMdceus»  and  Yellow-headed  Blackbirds  (Xanthocephalus 
xanthocephalus),  and  their  tops  are  woven  into  the  globular  nests  of  the 
two  species  of  Marsh  Wrens.  The  dryer  marshes  are  the  breeding 
grounds  of  such  rare  forms  as  llenslow's  (Ammodramus  henslowli)  and 
Nelson's  Sparrows  (Ammodramus  candacutus  nelsoni).  The  swampy 
woodland  is  the  home  of  other  water-loving  species.  Among  the  tops  of 
the  tallest  trees  are  still  to  be  found  the  small  remnants  of  large  colonies 
of  Great  Blue  Herons  (Ardea  herodias)  an<l  Black-crowned  Night  Herons 
(Nycticorax  nycticorax  njovius).  Here,  too.  wo  have  recently  learned 
that  the  beautiful  White  American  Egrets  (Ardea  egretta)  commonly 
made  their  homes,  nesting  in  colonies  or  heronies.  By  this  fact,  its 
known  breeding  range  is  extended  northward  a  distance  alxmt  equal  to 
the  length  of  this  State  a'roc.  I.  A.  S.,  1807.  pp.  11)8-201).  Among  the 
tree-tops.  too.  wen?  to  be  found  the  nests  of  the  Osprey  (Pandion  halijotus 
carolin<»nsis)  and  Bald  Eagle  (llalia^etus  leucocepluilus).  In  the  larger 
cavities  in  the  tree  trunks,  the  Wood  Ducks  (Aix  si)onsa)  still  rear  their 
broods,  and  the  d<'sert<'(l  Woo<lperker  holes  in  the  old  snags  are  occupleil 
by  White-bellied  Sw.illows  (Tachycineta  biiohir)  and  Prothonotary  War- 
blers (Protonotaria  citrea). 
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AH  this  has  greatly  chanj^ed.  Some  of  these  characteristic  foiuis 
have  almost  disappeared,  while  the  draining  of  the  s\vauii>s  and  the  re- 
claiming of  the  land  have  lessened  the  area  favorable  for  the  homes  of 
others.  Few,  indeed,  are  the  numbers  of  most  of  these  birds  in  this 
region  compared  with  the  innumerable  company  that  occupied  it  a  half 
century  or  more  ago. 

Field  SpaiTows  (Spizella  pusilla),  Vesper  Si)arrows  (Poocietes  gram- 
iueus).  Dickcissels  (Spiza  americana).  Grasshopper  Sparrows  (Ammo- 
dramus  savannarum  passerinus)  and  Meadowlarks  (Sturnella  magna) 
are  representatives  of  those  that  sought  the  fields  with  wliich  man  re- 
placed the  native  woods.  Others,  such  as  the  Bol)()hnlv  (Dolidionyx  oxy- 
zivorus)  and  Prairie  Horned  Lark  (Orocoris  alpestris  praticola),  also  ex- 
tended their  range  as  favoral)le  localities  were  found.  At  tlie  time  of 
the  settling  of  our  State,  the  breeding-grounds  of  the  Bol>olink  within  our 
present  limits  were  probai^ly  about  the  southern  end  of  Lake  Michigan, 
extending  southward  over  tlie  prairies  (»f  the  Kankakee  Basin  and  east- 
ward as  far  as  the  site  of  Rochester.  Possibly  some  bred  in  the  smaller 
prairies  in  the  northeastern  part  of  the  State.  From  these  points  they 
have  gradually  spread  southward,  extending  their  breeding  range  as  far 
south  as  the  counties  of  Union,  Decatur.  Marion  and  Vigo.  Tliey  are 
not  numerous  there;  but  under  favorable  conditions,  a  few  may  be 
found  at  nesting  time,  enlivening  the  scenes  of  rural  life  with  tlielr 
charming  songs,  as  far  south  as  has  been  indicated  (Butler.  Proc. 
L  A.  S.,  180(>).  The  Prairie  Horned  Larks,  too,  from  practically  the 
same  districts,  have  gradually  been  found  to  nest  farther  south  until  they 
have  been  reported  as  lireediug  in  Franklin,  Decatur,  .b>iinsou,  Moiu'tio 
and  Knox  counties.  Following  tlieir  extension  southward,  their  numi>ers 
have  gradually  increased  until  now  they  are  familiar  birds  in  many 
places  wliere  they  were  unknown  a  few  years  ago  (Butler.  Birds  of 
Ind.,  1897,  pp.  874-r.). 

As  tillable  land  is  neglected  and  begins  to  grow  up  in  Inishes  and 
briers,  other  birds  i)ress  in  to  occupy  such  congenial  haunts.  Tlie  most 
notable  of  these.  perhai)S.  are  Bachman's  Sparrow  (Peuciea  iestivalis 
bachmanii),  the  Lark  Sparrow  (Chondestes  granunacus).  the  Cardinal  or 
common  Uedbird  ((^ardinalls  cardinalis)  and  tlie  Yellow-breasted  Chat 
(Icteria  \irens).  All  these  have  lieen  observed  to  be  extending  their 
range,  where  conditions  are  favorable:  but  the  extension,  perhaps,  is 
the  most  striking  in  the  case  of  the  two  sparrows  first  mentioned. 
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From  the  south  other  forms  are  ranging  into  our  limits.  The  Rhiek 
Vulture  (Catharista  atrata)  was  found  by  Audubon  in  southern  Indiana. 
From  18:M  to  1870.  it  was  not  reported  from  the  Ohio  Valley.  It  was  next 
noted  in  Indiana  in  1S71)  (Quick.  J.  C.  S.  N.  H.  1S81.  p.  341).  It  is 
now  recognized  as  a  resident  in  some  numbers  in  the  lower  Wabash  and 
Whitewater  valleys,  and  is  found  in  regularly  increasing  numbers  in  the 
southern  third  of  the  State.  He  wick's  Wren  (Thryothorus  bewickii)  is 
slowly  spreading  over  the  same  district  (Trans.  Ind.  Hort.  Soc.  189. 
p.  00).  It  soon  becomes  ac<iuainted  with  man  and  takes  up  Its  abode 
about  his  home.  In  that  region,  it  becomes  the  House  Wren,  replacing 
the  larger  Carolina  Wren  (Thryothorus  ludovicianus)  which  has,  latterly, 
to  a  great  extent,  left  the  vicinity  of  man's  stnictures  and  inhabits  the 
thickets  an<i  the  underbrush  of  the  more  open  woods.  These  are  not 
to  be  confused  with  the  smaller  Short-tailed  Wren,  the  true  House  Wren 
(Troglodytes  anion),  that  breeds  in  central  and  northern  Indiana.  Other 
birds,  also,  have  changed  their  habits.  The  Purple  Martin  (Progne 
subis).  Ham  Swallow  (Chelidon  erythrogaster)  and  PlKjel>e  (Sayornis 
ph(i^be)  have  generally  sought  after  other  breeding  sites  than  the  cliffs 
and  bluffs  where  the  white  men  first  found  their  nests.  The  Chimney 
Swift  (Cluetura  pelagica.)  now  prefers  an  unused  chimney  to  a  hollow 
tree.  We  have  become  so  accustomed  to  these  sociable  birds  that  it  is 
hard  to  realize  that  they  have  not  always  been  dwellers  with  man  about 
his  home.  Some  of  them,  most  notably  the  Eave  Swallow  (Petrochelidou 
lunifrons)  and  the  Purple  Martin,  have  been  the  birds  most  persecuted 
by  the  Euroi)ean  House  Si»arrow  (Passer  domesticus).  generally  called 
"English  Sparrow."  They  have  made  use  of  the  nests  of  the  former; 
have  occupied  the  sites  of  the  latttr.  The  result  is  tliat  comparatively 
few  of  eitlier  of  these  birds  are  left  with  us. 


INFLI'ENCE  OF  UIVERS. 

The  rivers  of  Indiana  i)en<'trate  the  State  from  different  directions,  and 
each  has  its  influence,  be  it  greater  or  less,  upon  the  distri])ution  of  life. 
The  most  prominent  streams  are  the  Wabash  and  its  tributaries,  and  the 
Whitewater  and  Kankakee.  Lake  Michigan  touches  our  limits;  and  its 
effect  is  likewise  felt.  The  extension  southward  into  the  upland  meadows^ 
between   tlie   water  courses,  of  the  birds  of  the  oi)en  prairies,   and   the 
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raiijre  of  southorn  forms  up  the  valleys  of  our  streams  is  as  though  the 
great  spread  tiiij^ers  of  two  mijjhty  hands  were  Interlocked,  the  one  rep- 
reseutlnj:  the  extension  of  life  southward  and  the  other  the  projection  of 
southern  birds  roithward. 

The  region  of  the  Lower  Wabash,  with  its  bottoms,  cypress  swamps 
nnd  ponds,  was  the  home  of  many  southern  birds  which  found  there  the 
northern  limit  of  tlieir  range.  Among  these  congenial  surroundings  were 
noted  such  south<»ru  forms  as  the  White  Ibis  (Guara  all)a).  Wood  Ibis 
(Tantalus  loculator),  Yellow-crowned  Night  Heron  (Nycticorax  violaceus), 
Little  Blue  Heron  (Ardea  ca^rulea).  Snowy  Heron  (Ardea  candidiesima), 
American  Egret  (Ardea  egretta)  and  Florida  Cormorant  (Phalacrocorax 
dilophus  tioridanus).  Some  of  these  there  made  their  homes  and  reared 
their  young.  Other  birds  ranged  farth(»r  up  the  stream  and  it,  and  other 
water-courses,  are  now  known  to  be  routes  along  whidi  certain  species 
move  to  breeding  groimds  farther  north. 

The  extreme  effect  of  a  river  on  the  distribution  of  a  bird  is  illustrated 
in  the  case  of  the  Prothonotary  Warbler.  T'rior  to  187."»,  it  was  regarded 
as  solely  a  bird  of  the  Southern  States,  yet  its  actual  range  was  then, 
without  doubt,  practically  the  same  as  we  now  know  it.  In  that  year 
Mr.  E.  W.  Xelson  observed  it  to  be  common  in  the  Lower  Wabash  Valley 
in  Illinois  (Bull.  Essex  Inst.  Vol.  IX.  1877.  p.  ;U).  In  1878,  Mr.  Will- 
lam  Brewster  found  it  abundant  in  Knox  and  Gibson  counties.  Indiana 
(Bull.  Xutt.  Oni.  (^lub,  Vol.  Ill,  1878.  p.  I'm).  Tlie  natural  haunts  of 
these  birds  are  the  swampy  woods  and  the  thickets  along  water-courses 
or  about  ponds  or  lakes.  As  one  suitable  locality  after  anotlior  was  dis- 
covered farther  nortlnvard,  it  Avas  found  to  be  occupied  by  these  birds. 
Th(\v  were  reported  from  Vigo,  Clinton  and  Carroll  counties  and  from 
just  over  tlie  State  line  near  Danville,  Illinois.  They  extended  up  the 
Mississippi  River,  sending  off  numbers  of  migrants  up  the  difftMcnt  river 
courses.  Some  ascended  the  Kaskaskia  and  others  the  Illinois  (Loucks 
Bull.  111.  Lab.  X.  II..  A^ol.  lA',  18J)4).  The  Kankakee,  a  tril)utary  of  the 
latter  stream,  comes  into  northwest  Indiana  from  the  Avest  and  becomes 
quite  a  factor  in  its  intluence  upon  bird  life.  At  Momence,  Illinois,  its 
course  is  blocked  by  an  outcrop  of  stone.  Above  this,  it  is  a  sluggish 
stream,  at  times  widening  into  lakes.  Much  of  its  course  is  borciered  by 
woods.  Marshes  and  swamps  alternate  with  thickets  and  shmghs  along 
its  valley.  Amid  such  attractive  surroiuidings.  I*iothonotary  Warblers 
iind  summer  (p^arters  and   are  characteristic  bird.s.     They  likely   reach 
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this  valley  by  way  of  the. Illinois  River,  though  possibly  some  may. come 
from  the  AVabash  Valley.  The  divide  between  the  Kankakee  Basin  and 
the  Lake  Michipm  Basin  is  Imt  a  slight  barrier.  Occasionally,  these 
birds  are  found  near  the  Lake  Shore  in  Lake  and  Laporte  counties,  and  at 
places  along  the  St.  Joseph  River  and  its  tributaries,  both  in  Michigan 
and  Indiana  (Cook.  Birds  of  Mich.  18J)3.  p.  110).  In  St.  Joseph 
Countj',  Michigan,  and  the  counties  of  Elkhart,  Lagrange,  Steuben,  and  in 
the  adjoining  county  of  Dekalb,  in  this  State,  they  have  been  found,  at 
some  places,  breeding  commonly.  The  Prothonotary  Warbler  has  never 
been  reported  along  the  Ohio  Ulver  above  the  mouth  of  the  Wabash. 

The  Sycamore  Warbler  (Dendroica  dominica  albilora)  is  another  bird 
that  prefers  the  vicinity  of  streams  and  in  its  migration  follows  their 
courses.  It  is  found  not  only  along  the  Wabash  River,  but  also  along  the 
Ohio  and  Whitewater.  It  is  common  up  the  Wabash  River  to  Carroll 
County  and  has  been  noted  from  liafayette  and  Ft.  Wayne.  There  is 
nothing  to  show  that  it  is  found  in  the  Kankakee  Valley  or  reaches  the 
basin  of  Lake  Michigan.  It  Is  common  up  the  White  River  Valley,  as  far 
as  Indianapolis,  and  up  the  AVhitewater  River  to  Brookville.  ranging  ta 
Connersville  and  Richmond.  By  one  of  these  routes,  it  pushes  on  to 
southeastern  Michigan.  There,  is  has  been  found  in  some  numbers  In 
the  valley  of  the  Raisin  River,  Monroe  County,  in  Kalamazoo  County,  and 
has  been  rei)orted  as  not  uncommon  near  Detroit. 

The  Cerulean  Warbler  (Dendroica  rara)  is  not  a  bird  living  solely 
along  the  streams,  but  appears  to  prefer  the  wooded  sides  of  the  valleys. 
It  extends  its  range  up  the  W^abash  River  to  Carroll,  Tippecanoe  and 
Wabash  counties.  It  has  been  found  at  English  Lake  near  Kouts  in  the 
Kankakee  Valley.  It  ranges  up  the  Whitewater  River  to  its  upper 
waters;  is  found  about  Muncie;  is  tolerably  common  in  Dekalb  County; 
and  is  one  of  the  most  common  woodland  birds  in  Monroe.  Wayne  and 
Ingham  counties,  Michigan.  These  localities  are  probably  reached  by 
way  of  the  Whitewater  or  Miami  river.  It,  like  both  the  AVarblers  pre- 
viously referred  to,  breeds  in  suitable  places  throughout  its  range.  Each 
of  these  three  species  frequents  different  kinds  of  localities;  the  Pro- 
thonotary AA'arbler,  as  noted,  prefers  the  wooded  swamps;  the  Sycamore 
Warbler  seeks  the  tall  timl>er  along  the  streams,  preferably,  as  its  name 
Indicates,  the  sycamore  trees;  the  Cerulean  Warbler  occupies  the  woods 
of  the  river  valleys,   but  appears  to   prefer   the  wooded   hillsides   that 


188 

border  them.     Each  Is  notably  affected   in  distribution  by   the   wr.ter- 
courses. 

EFFECT  OF  LAKE  MICHIGAN. 

The  effect  of  a  large  interior  body  of  water  is  well  illustrated  by 
Lake  Michigan.  There,  on  the  open  water,  many  kinds  of  Avater  fowl, 
that  would  otherwise  go  south,  remain  through  the  winter.  To  it,  come 
different  forms  of  sea  birds  in  spring,  winter  and  fall.  Among  these  are 
Jaogers,  the  rarer  Gulls  and  some  Sea  Ducks. 

It  also  attracts  such  cosmopolitan  birds  as  the  Knot  (Tringa  canutus). 
Turnstone  (Arenaria  interpres)  and  Sanderling  (Calidris  arenaria).  The 
latter  and  the  Semi-palmated  Plover  (.Egialitis  semipalmata)  are  found 
along  its  shores  in  considerable  nimihers  in  late  summer.  The  Belted 
Piping  Plover  (JEgialitis  meloda  circumcincta),  a  bird  supposed  to 
breed  much  farther  northward,  has  been  found  breeding  along  the 
pebbly  lake  beach.  The  effect  of  the  lake  upon  the  local  climate 
has  been  observed  by  farmers.  The  result  is  noticeable  in  the 
fruiting  of  plants.  Fringing  the  southern  shores  of  Lake  Michigan  are 
sandhills  or  dunes  of  varying  sizes,  some  reaching  an  altitude  of  more 
than  150  feet.  Upon  and  near  these,  grow  northern  pines  and  other 
characteristic  vegetation.  As  would  be  exi>ected,  birds  that  love  homes 
among  the  pines  are  to  be  found.  While  comparatively  little  study  has 
been  given  to  this  region,  it  is  known  that  the  Pine  Warbler  (Dendroica 
vigorsii)  breeds  there  (Brayton.  Proc.  Ind.  Hort.  Soc.  1879.  p.  108). 
Other  northern  forms  have  been  reported,  and  it  is  likely  careful  investi- 
gation will  show  other  interesting  facts  concerning  this  district.  Where- 
ever  pines  grow,  the  American  Crossbills  (Loxia  curvirostra  minor)  seem 
to  be  more  or  less  regularly  found.  This  is  not  only  true  among  the  sand- 
dunes  near  Lake  ^Michigan,  but  about  Lafayette,  Bloomington  and  Brook- 
ville.  At  each  of  the  two  first  named  places,  they  have  been  reported  as 
breeding.  While  this  would  not  l)e  surprising  the  reports  have  not  been 
verified.  The  pines  in  other  restricted  areas,  notably  Pine  Hills,  Mont- 
^mery  County,  and  the  Knobs  in  southern  Indiana,  are  interesting  fields 
for  the  study  of  these  points. 

The  most  notable  Influence  in  the  bird-life  of  our  State  is  the  changes 
that  have  been   wrought  through   man's  influence.     The  general   condi- 
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tlons  of  mijcrration,  broedinj?  and  food  supply  are  those  common  to  all 
regions.  They  operated  in  the  days  of  the  aliorlgines  as  they  do  this  year, 
differing  only  in  some  of  their  manifestations.  The  unusual  conditions, 
such  as  storms,  effecting  the  dispersal  of  birds,  work  now  as  hitherto. 
There  are  special  conditions  manifested  in  favorable  surroundings,  at- 
tractive bird-homes,  and  in  topographical  encouragement,  leading  them 
to  extend  their  range.  Those  are  strongly  illustrated  in  this  State.  To 
him  who  carefully  studies  tlie  birds  of  any  locality,  these  powerful  in- 
fluences are  app.-irent.  They  are  emphasized  by  their  details  and 
their  repetition.  By  grouping  the  results  of  local  observations,  is  told  the 
story  of  the  influences  acting  in  the  distribution  of  the  birds  of  the  State. 
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Discoid  Pith  in  Woody  Plants. 


By  F.  W.  Foxwortiiy. 


The  occiirroiieo  of  a  discoid  pith,  1.  e..  one  which  is  interrupted  at 
frequent  intervals  by  cross  partitions  variously  linown  as  dislvS.  dia- 
phragms, plates  or  lamellae,  has  been  noted  by  numerous  observers 
in  certain  of  the  woody  phmts. 

The  first  mention  of  it  seems  to  have  been  l)y  the  Anatomist  Grew 
<Anat.  Plantarum.  1()82.  PI.  30,  f.  4),  who  described  and  tigured  it  in 
Juylans, 

Ch.  Morren,  in  the  Ann.  Nat.  Hist..  A'ol.  4,  No.  22,  1830,  gave  a  good 
historical  slvotch  of  the  oliserved  cases  of  discoid  pith,  and  described  In 
detail  and  figured  certain  forms. 

W.  C.  Williamson  (Proc.  Man.  Lit.  and  Phil.  Soc,  for  3851)  in  a  paper 
"On  the  Structure  and  aflinities  of  the  plants  hitherto  known  as  Steru- 
bergin^"— described  tlie  rasts  of  this  Ivind  of  pith  which  had  been  con- 
sidered entire  fossil  plants— with  the  group  name  Strnibcrgiw,  and 
showed  their  true  nature  and  attinities— as  members  of  the  genus  Dad- 
ojrylon  Bmnffn.  He  also  mentioned  the  occurrence  of  discoid  pith  in  a 
number  of  recent  plants. 

M.  Oris,  in  his  very  painstaking  work  **Sur  la  moelle  les  plantes 
ligneuses"  (Ann.  des  Scl.  Nat.  ser.  5,  No.  14.  1872>,  described  two  struc- 
turally distinct  forms  of  discoid  pith.  The  first,  Avhich  he  terms  Hftcrn- 
iienouH  ContinifOifs  DUiphnujmttiic,  has  the  pith  continuous  between  the 
disks,  e.  g.  Liriotlcndntn, 

The  second  he  terms  Hrtfrotfi'iious  Disconthiuons  Diaphratjniatir  and,  \u 
this,  the  pith  is  not  continuous  between  the  disks,  the  interspaces  being 
empty  or  filled  with  air.  e.  g.  Juffhms. 

Pith  of  the  first  type  occurs  in  LiriodetuJron  and  Mafjnolin  species,  in 
AsimitKi  and  some  other  rei>resentatives  of  the  Anonacew,  in  yifssa,  and, 
according  to  Solereder  (An:it(»mie  der  Dicotyledonen.  Stuttgart.  ISU!)),  In 
many  of  tlie  TimstroiinUirviv.  as  well  as  in  Jiravhi/uemn  {tlhemive<r)  and  In 
certain  of  the  ConrohuUievn'. 
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The  cells  iiuikiug  up  the.se  disks  are  larjje.  irrejfular  in  out  lino,  very 
thiek-wallod,  lignified,  and  contain  starch  in  wintrr.  The  <ells  tilling  the 
interspaces  are  small,  regular,  very  thin-walled,  nnlignified  and  empty. 

The  formation  of  the  disks  takes  place  at  a  very  early  stage  in  the 
growth  of  the  twig:  they  may  l>e  seen  just  back  of  the  growing  point  in 
Fig.  1.  which  is  a  longitudinal  section  through  a  young  twig  of  Liri- 
odvudron. 

The  genus  MaguoUti  presents  some  interesting  moditications  of  this 
type.  The  genus  has  been  described  as  always  having  these  partitions  in 
the  pith;  but,  several  have  pointed  out  that  this  statement  is  incorrect. 
In  the  examination  of  the  American  and  some  of  the  Asiatic  species,  I 
have  found  only  two.  M.  Virf/inhnia  and  M.  fatida,  in  which  the  fully 
developed  disks  occurred.  In  all  the  other  species  examined,  cells  of  the 
sort  described  as  nniking  up  the  disks  occurred  scattered  singly  or  in 
small  groups  throughout  the  pith.  Baillon,  in  his  Natural  History  of 
Plants,  says  of  this:  '^n  the  rapidly  develojied  shoots  of  some  Magno- 
lias we  have  seen  these  septa  reduced  to  a  single  cell,  nearly  central,  on 
which  all  the  surrounding  c€»lls  of  the  ordinary  parenchyma  abut  by  one 
end,  b(»nt,  or  drawn  out  in  a  quite  peculiar  fashion." 

In  Fig.  2,  which  is  a  longitudinal  section  of  a  twig  of  M.  triprtala. 
these  scattertHl  groups  of  cells  are  shown:  and.  Fig.  3  shows  the  same 
kind  of  cells  in  a  cross-section  of  a  twig  of  the  same  si)ecies. 

In  Asimina  the  disks  seem  to  l>e  made  up  of  more  regular  and  thicker- 
walled  cells  than  are  found  in  Matjnolia  and  Ijiriodemlrun. 

In  the  slender  woody  twigs  of  Xifssu,  very  strongly  dt'veloped  disks 
were  found,  stronger  in  fact  than  in  any  other  easo  cxamintMl. 
Finiction  of  pith  of  this  type:— 

No  satisfactory  explanation  of  the  function  of  this  tyi>e  of  i>ith  has 
been  offered.  From  superficial  examinati<ui.  the  suggestion  tliat  its  func- 
tion was  one  of  mechanical  support  would  seem  reasonable:  but.  the  fact 
that  the  most  str(mgly  developed  diaidiragms  were  found  in  the  strong 
and  slender  twigs  of  Xyssff.  while  the  thick  Maf/nolifi  twigs  with  their 
relatively  large  pith  showed  the  weakest  developniei't  (»f  tliis  type,  seems 
to  indicate  that  the  suggestion  of  mechanical  sui)i)ort  is  not  a  sutticient 
explanation  of  their  fimetion. 

The  second  type  of  pith  has  often  been  mentioned  and  figured  in 
species  of  Jyglanft.  I  have  also  studied  it  in  Ftvrontryn,  Cdtis.  Mohro- 
flcfidron  (ffalrsia),  Fomythia   riridiasima,  Jasmitmrn  */*rr/f'.v.  Pnnhnrnia,  and 
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ActinUlia.  Besides  these,  Solereder  found  It  In  Wormin  {DiHeniaccfF), 
IHploiaxiH  (Crucifera-yFouqiera  (Tamarisc),  Princepia  Chrifsobalanaccw), 
Aucuha  {Conmcew,  only  in  herbarium  material).  Pedaliinn  (Pvdaliacew), 
DaphnyphyUum  (I)ophnypJiyl1<iC€w):  Williamson  also  found  it  In  the  fossil 
plants  known  as  Sternhergiw  and  mentions  it  as  occurring  in  certain  liv- 
ing species  of  Plnus.  In  some  genera,  as  e.  g.  Forsythia  and  Jasmiinnn, 
it  occurs  in  some  species  but  not  in  others. 

The  cells  making  up  the  partitions  are  thin-walled,  empty  and  often 
shrunken  and  the  space  between  the  partitions  is  irregular  in  outline  and 
extent.    Fig.  4.  from  a  twig  of  Jvglans  cinerea,  shows  this  type. 
Function  and  manner  of  formation  :— 

Morren  and  Williamson  lK)th  considered  that  the  pith  served  as  a 
mamllla  for  the  bud  and,  as  the  nourishment  is  exhausted  from  the  pith 
it  separates  into  disks— beginning  first  in  the  immediate  vicinity  of  the 
bud.  The  cells  in  the  center  of  the  pith  become  shrunken  and  the  pith 
separates  into  layers.  This  takes  place  quite  early  in  the  growing  season. 
Mon'en  gives  good  ligun»s  of  this. process  in  ffuglans  retjin.  Tlie  fact  tliat 
twigs  of  Celtifi  often  have  the  pith  very  plainly  discoid  in  the  region  of 
the  nodes  1)ut  solid  in  the  central  part  of  the  long  internodes  lends  sup- 
port to  this  view. 
Taxonomic  value  of  the  occurrence  of  discoid  pith:— 

Jnolans  and  Pterocarya  are  definitely  separated  oflF  from  the  rest  of 
the  Juf/laudavea'  (A.  Engler  in  Engler  &  Prantl-Nat.  Pflanz.  Fam.  111.  I. 
p.  21)  by  the  possession  of  discoid  pith.  In  Liriodendron,  Aahnlna,  Nyssa 
Celtic.  Mohrodendrou,  Aetlnidia,  and  several  others,  the  presence  of  dis- 
coid pith  seems  a  good  generic  distinction;  but.  in  certain  cases,  as, 
Forsythia  and  JaHtuinvm,  it  is  of  only  specific  value. 
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The  Nkw  Science  Laboratory  at  Moores  Hill  College. 


By  a.  J.  BiGNKY. 


At  the  la.st  nuM'tiii^  of  tlie  Board  of  Tvustcos  of  Moon's  Hill  College, 
In  June.  VM)4.  they  made  additional  provision  for  the  Seienee  Department 
I»,v  pureliasinj^  a  lar^e  three-stor^*  brick  building  in  the  town  whieh  had 
boen  used  as  a  business  house.  This  building  is  very  w(»ll  adapted  to  its 
new  i)urposes.  Most  of  the  internal  changes  have  been  made  and  the 
building  occupied  except  the  third  story.  It  is  forty-live  feet  fr<»nt  and 
seventy  feet  deep,  and  three  stories  high,  with  a  ftdl  basement.  The 
basement  is  used  as  a  furnace  room,  shop,  store-room,  and  i)hotographic 
room. 

The  first  floor  contains  a  scientific  library,  a  i)rivate  room  for  the 
instructor,  a  combined  biological  hiboratory  and  recitation  room,  a  com- 
tined  museum  and  geological  laboratory,  and  one  room  ocmpied  by  the 
\  .  M.  C.  A.  and  Y.  W.  C.  A. 

The  second  floor  is  occupied  by  the  Philoneikean  Society  as  chapter 
rooms.    When  the  college  needs  these  rooms  th(?  Society  will  vacate  them. 

The  third  lloor  will  be  occupied  by  the  chemical  and  physical  depart- 
ments. 

The  scientific  departments  now  have  plenty  of  room  for  increasing 
their  efficiency.  The  museum  is  growing  very  rapidly  and  this  building 
will  make  it  much  more  serviceable.  No  movement  has  been  started  in 
recent  years  that  will  prov<»  as  helpful  not  only  for  the  college  but  also 
for  the  scientific  interests  of  southeastern  Indiana. 
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The  Apache  Stick  Game. 


Hy  Albert  B.  Kkagan. 


(Abstract.) 

(Orlj^inal  In  possession  of  tho  Bureau  of  American  EUmology.     lUuslra 
lions  used  by  permission  of  Bureau.) 

The  Apache  stick  game  is  played  only  by  the  women.  It  is  played  In 
the  winter  when  there  is  no  farm  work  to  l>e  done;  also  at  any  other  time 
when  the  women  are  not  employed  in  the  daily  toil.  At  this  game  the 
women  are  experts.  It  is  a  gambling  game,  and  the  women  often  bet 
and  lose  all  they  have  on  it.  even  the  clothes  on  their  backs.  Most 
usually,  however,  only  beads  and  such-like  trinkets  are  stakeil.  Below  is 
a  description  of  the  game  and  the  requisites:  The  game-field,  including 
Its  rock-circle,  the  counting  sticks,  and  the  three  **Setdilth"  sticks  used  In 
playing  the  game. 

The  Game  Field.- This  field  is  a  level,  circular  spot,  six  or  seven 
feet  in  diameter.  Tliis  circular  area  is  inclosed  in  a  circle  of  cobble- 
stones, forty  in  numlier.  These  rocks  are  arrange<l  in  groups  of  ten  each, 
that  is.  ten  to  each  quadrant  of  the  circle.  The  rocks  are  the  tallies:  an 
entire  circle  of  forty  tallies  constitutes  a  trame.  Bi'sldes  the  rocks  in  the 
circle,  a  large  flat  rock  occupi(»s  the  center  of  the  field.  On  this  rock  are 
burled  the  setdilth  sticks  on  their  mission  of  chance,  as  we  shall  see  later. 

The  Counting  Sticks.— These  are  small  sticks  used  in  marking  the 
tallies  gained.  One  of  those  is  placed  between  the  last  rock  tally  and  th<» 
Dext  ro<'k  in  the  <*ircle  in  the  direction  the  player  is  moving  it. 

The  Setdilth  Sticks.— The.*<e  are  three  in  number.  ICach  Is  a  foot 
in  length  and  is  the  half  of  a  green  limb  or  a  willow  shrub  of  about  an 
inch  in  diameter.  Tlie  l»ark  is  left  on  the  round  face:  its  sjilit  face  is 
marked  by  a  broa<l  diagonal  charcoal  mark  across  the  center.  These 
sticks  are  all  held  in  the  hand  in  a  vertical  position  at  the  same  time, 
and  are  hurled  endwise  upon  tlie  ciMiter  rock  to  fall  with  whichever 
face  up  chance  may  direct.    Counting  the  points  then  begins. 

Cointixc.  the  Points,— The  points  in  the  gam(»  are  decided  by  the 
faces  of  the  setdilth  sticks  that  are  up  after  the  sticks  have  fallen.     If 
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one  split  face  is  np  it  counts  two  points;  if  two  split  faces,  three  points: 
if  all  three  split  faces,  live  points:  and  if  the  three  rounded  faces  are  up 
ten  points  and  the  player  has  the  i)rivilego  of  playing  ixaiun  before  pass- 
ing the  sticks  to  the  next  player. 

Mahking  Tilt:  roixTs  (Jainkd.-  Usually  four  persons  play  this  game. 
The  oiU)osite  i>lay(M's  are  partners.     One  set  of  players  move  the  counting 


Tht*  Sotdilth  Game— Sticks  faUinir  after  bavins:  bounc«?(l  on  the  cent*'!-  n»rk. 

Sticks  round  the  stone-circle  in  one  direction  (Each  play<'r  has  her  ()wn 
counting  sticks  whether  a  jiartner  of  another  man  or  not);  and  their  oppo- 
nents move  in  the  opposite  direction.  For  the  points  gained  In  hurling  the 
sticks  an  equal  number  of  rocks  in  the  circle  are  counted  and  the  count- 
ing sti<*k  is  moved  forward  to  the  positiim  between  the  last  rock  tally  and 
llie  next  cobble-stone  in  the  direction  the  counting  stick  is  being  moved. 
In  moving  the  counting  stick,  should  it  chance  to  be  placed  in  the  space 
between   two  rocks  that  an  opponent's  counting  stick  is  occupying,  the 


199 

opponent's  oonntinfi  stick,  that  Is,  the  first  stk*k  occupyln;;  the  space  is 
taken  np  and  its  owner  must  hea:lu  the  pame  again.  Two  skilled  phiyers 
will  often  throw  each  other  back  in  this  manner  time  after  time.  This 
makes  tile  game  quite  interesting.  When  a  counting  stick  has  completed 
the  entire  circle,  that  is.  when  it  has  marked  forty  successive  tallies  its 
owner  has  the  game.  A  transfer  of  the  staked  propertj'  follows.  Then 
the  betting  begins  for  a  new  game. 


A  XoTE  ON  THE  Radio-Activity  of  Strontium  Salicylate. 

By  J.  F.  Woolsey. 
(By  title.) 


Cuban  Notes. 

By  C.  H.  Eir.ENMANN. 
(By  title.) 
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Some  PaintInjjs  from  One  of  the  Estufas  in  the  Indian 
Village  of  Jemez,  N.  M. 


Albert  B.  Reagan. 


Soon  after  I  Ijocanio  V.  S.  liuliaii  Farnit^r  at  Jamez,  N.  M.,  the  Janiez 
IndiaiiK  bad  a  niask«Ml  dancp.  and  as  this  daneo  occurred  on  mail  day  they 
slopped  the  mail  rarrior  and  would  not  allow  him  to  proceed  on  his 
journey.  Tliis  tliey  did  in  acconlanre  with  their  custom  not  to  allow  a 
white  man  to  entrr  or  to  pass  tliroujrli  the  villajre  while  they  were  thus 
occupied.  The  stopping:  of  the  mall  led  to  the  arrest  of  the  Indian  Gover- 
nor, Jose  Romero,  wlio.  as  a  resiUt  of  the  preliminary  examination,  Avas 
bound  over  to  the  Ignited  States  prand  jury  wliich  was  to  meet  the  next 
March,  six  months  after  the  crime  was  committed.  Takhij?  pity  on  the 
Indian,  1  baileil  liim  out.  and  took  him  hack  to  the  village.  From  that  time 
on  throujrhout  tlie  winter  months  the  .Tamez  were  very  friendly  to  me  and 
allowcMl  me  in  visit  their  performances  at  will,  though  they  did  not  send 
me  special  invitations  to  do  s(».  At  tlie  trial  in  March  tlie  jrovernor  was 
found  ;i:uilty  and  fined  the  full  extent  of  the  law  for  interfering  with  the 
oarrj'ing  of  the  mall.  As  soon  as  the  sentence  was  handed  down.  I  went 
to  the  judjre.  and  after  a  jrreat  deal  of  argument,  persuaded  him  to  sus- 
pend the  sentence  upon  the  promise  of  good  behavior.  So  I  rettirned  to 
the  village  witli  tlie  governor  a  second  time.  In  the  evening  after  our 
return  the  "rrin<*ipals"  of  the  place  met,  and  as  the  greatest  favor  tbey 
could  bestow  upon  me  th(»y  invited  me  in  the  name  of  their  tribe  to  visit 
any  and  all  of  their  ceremonies,  both  open  and  secret,  stating  further 
that  they  would  let  me  know  whenever  they  had  any  sp<»cial  ceremony. 
This,  with  but  one  exception,  they  carried  out  to  the  letter.  Acting  upon 
this  invitation  I  visited  ea<hMif  the  Estufas  at  will,  often  being  with  the 
Indians  in  them  sometimes  as  high  as  six  nights  in  a  week.  I  rlso 
examined  the  "blind  closets"  and  secret  ro<mis  in  the  dwellings.  Thus 
was  I  <'nabled  to  see  many  things  of  interest.  Amont  these  are  the  masks 
worn  by  the  elown  dancers  in  the  masked  dance,  and  the  paintings  on 
the  inside  walls  of  the  lOstufas  and  of  the  secret  rooms.  Sonu?  of  these 
are  here  given. 


202 


I.    SrNMtOD  Section  in  One  of  the  Estifas  at  Jkme/,  \.  M. 

1.  Clouds,  the  Steps  to  Heaven,    (Dark  margrinal  figures.) 

2.  The  Bolt  Liffhtninir  that  does  not  strike  the  earth.    (I'pper  fiinires.) 

3.  The  Bolt  Liirhtnintr  that  strikes  the  earth.    It  is  the  Ked  Snake  or  Indian  Devi\ 
called  Savah  by  them.    (Second  flffure  from  the  top  on  each  side.) 

4.  The  Flash  LifrhtniuK.  the  God  of  Flowers.    (Third  ftjnire  from  top.) 

5.  The  Good  Snake,  the  Blue  Snake,  the  (lod  of  Rain.    (I^wer  rtjfures.) 

6.  The  Sun.  the  father  of  the  universe  and  the  (Jod  of  all  things.    By  the  Indians  h© 
is  called  Patahtratzah  or  Pay. 


1. 
2. 
H. 
4. 
5. 
G. 
or  Pah 


II.    The  MooN-CiOD  Se«'tion  in  one  of  the  Estufas  at  Jbmez,  N.  M. 

('louds. 

Bolt  Liirhtningr  that  does  not  strike  the  earth. 

The  Red  Snake  or  Indian  Devil. 

The  Plash  Ligrhtningr,  the  God  of  Flowers. 

The  Blue  Snake,  the  God  of  Rain. 

The  Moon,  the  Mother  (>od  of  the  Universe,  called  by  the  Indians  Ahtahwahtzah. 


IV.    Thk  Kvknin<j  Stak  Section  in  t»NE  or  the  Kstifas  at  Jemez.  N.  M. 

1.  Clouds. 

2.  Holt  liifrlitnitifr  that  <loeH  not  strike  the  (rroiiiKl. 
H.    The  Red  Snake  or  Indian  Devil. 

4.  The  Flash  Lifrhtnintr  or  (lod  of  FMowers. 

5.  The  Blue  Snak«\  tlie  (iod  of  Rain. 

6.  The  Kv»*nin>r  Star,  tlie  (J()d  of  the  EveninMT.  Jointly  with  its  brother,  the  Momincr 
Star,  it  possess«»s  the  attrilmtes  of  Tnith  and  Filial  Love.  Its  Indian  name  is  Homa 
Wan  If  ho. 

Note.— The  photoi^rapher  havinii:  spoile<i  the  nejrative  of  the  Moniinflr  Star  Section,  I 
cannot  show  a  photograph  of  it  here. 


VI.    A  Rainbow  Se<tion  in  One  of  the  Estufas  at  Jemez.  N.  M. 

1.  Clouds. 

2.  The  Bolt  Litrhtninv:  that  <loes  not  strike  the  ground. 

a.    The  Bolt  Liflrhtninir  that  strikes  the  earth.    It  is  the  Red  Snake  or  Indian  Devil. 

4.  The  Flash  Litchtninv:.  believed  by  the  Indians  to  lie  the  producer  of  bl(M>m.  hence 
the  (tod  of  FI<)wers. 

5.  The  Blue  Snake,  the  (fO<l  of  Rain. 

6.  The  Rainbow  in  the  Fast,  (a)  Water  receptacles  of  the  universe;  (b)  Clouds,  the 
Steps  to  Heaven;  (o  raindrops;  (d»  the  rainbow  arch;  (e)  dart-heads  thrust  out  by  the 
rainbow  as  a  means  of  protection. 

Note.— This  is  the  rainbow  in  the  east.  Beneath  the  arch  the  representatives  of  urood 
and  evil,  the  rain  snake  an<l  the  red  snake,  are  in  combat.  The  rain  snake,  beinj;  de- 
feated, is  retreatini?  eastward  and  is  taking:  the  clouds  with  him,  hence  the  rain  is  over.* 

♦The  Rainbow  Section  just  opposite  this  section  represents  the  rainbow  in  the  west. 
It  differs  from  the  rainl>ow  section  uriven  here  in  that  it  has  the  <4(m1  of  Flowers  project- 
ins:  from  the  water  jars  beneath  the  arch. 


VII.    A  Wall  Paintinjj  in  a  SKrKKT  Dakk  Uim)m  in  Onk  ok  thk  Ini»i.\n 

Hoi  SKS   AT  .FkMKZ,   N.    M. 

1.  Sini.     tin  U'ft-liHiid  iipprrc<»rin*r.  I 

2.  MtMni.    (In  ritrht-liaml  upporvoriKT. ' 
A.    Moriiinir  Stur. 

4.  KviMiiinj  Star. 

5.  Kiiiiiliow  in  tin*  Wfs^t. 
C.    TIm;  HiuI  Snake. 

7.  Tin-  Hhn-  Snake,  tlie  (iod  of  K«in. 

8,  The  Klasli  Liirlitnint?.  the  (iod  of  Flowers.  It  is  pn»jeetinir  fmui  the  water  rei-op 
taeles  of  tlie  universe.  The  step-like  Hjrnres  l»e|ow  tlie  water-j.-irs  are  clouds  from  which 
raindrops,  represented  hy  Mack  points,  iire  dropjiintr. 


VIII       A    .MlsrKl.I.ANKolS  (iKOlI". 


I.  Tlie  Sun  as  carveil  on  a  howhier  on  the  trail  between  Zia  and  .leniez,  N.  M.:  :»No 
on  a  rock  near  Whit**  River,  Ariz. 

:i.    A  Sun  drawinii:  in  an  Kstufa  at  Santa  Anna.  N.  ]M. 

3.  A  <ietlu,  pr«»baldy  a  repres<Mitation  of  a  comet.  It  was  used  as  a  twiiid piece  in  the 
maKked  danei*  (if  March  17.1000.  'Tsed  h<*re  by  permission  of  tJie  Kureau  <if  Annrican 
Kthnoloury.  > 

4.  A  Head  Ornament  worn  by  a  male  column  dancer  in  the  maNkcd  dances  iit.lfme/, 
X.  M. 

5.  A  Sun  Mask  worn  by  a  sun  clown  in  the  masked  dances  at  .leniez. 

(i.    A  MiK>n  Mask  worn  by  a  mi>on  clown  in  the  masked  dances  at  •feme/. 

7.  A  Mornint;  Star  Mask  worn  by  a  m<»rninir  star  clown  in  the  nnisk<'d  dan«-e>  jit 
Jemez. 

K  An  Fjveninir  Star  Mask  worn  by  an  eveniuKr  star  clown  in  the  masked  danc<s  at 
•Jeniez. 

}».  The  J^olt  Utfhtnintr  drawn  on  the  beam  at  the  entrance  of  an  tistnfa  at  Ssjnta 
An  mi,  N.  M. 

10.    Tin'  White  Snakes  drawn  an  the  center  b4'ain  in  the  south  Kstufa  at  .lemez.  N,  M. 
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Geolohy  of  Monroe  County,  Indiana,  North  of  the  Latitude 

OF  Bloomington, 


By  Albert  B.  Reagan. 


This  work  wns  nn(lertnkt»n  as  indepondeut  research  work  in  strati - 
grapliic  >;eolojry  in  Indiana  Tniversitj',  in  the  summer  of  1903,  at  the 
suggestion  of  Dr.  J.  W.  Beede. 

In  1880  Mr.  (i.  K.  Green  pnl)Hshe<l  a  paper  entitled  "Geology  of  Monroe 
County,"*  in  which  he  discusses  the  stratigraphy  of  the  county,  giving 
several  sections  and  lists  of  fossils  and  a  very  generalized  geological  map 
of  the  county.  Mr.  C.  K.  Siebenthal  has  given  a  lengthy  description  of 
a  considerable  part  of  the  the  region  here  under  consideration  in  his 
report  on  the  "Bedford  Oiilitic  limestone."**  I*rof.  V.  F.  Marsters 
describes  the  geography  of  Bean  Blossom  Creek  in  an  article  entitled 
"Topography  and  Geography  of  Bean  Blossom  Valley,  Monroe  County, 
Indiana.'****  These  papers  will  be  discussed  when  the  subjects  with 
which  they  deal  are  taken  up. 

GENERAL  REMARKS. 

The  rocks  of  this  region,  with  the  exception  of  the  Glacial  and  post- 
glacial, are  Mississippian  in  age.  At  the  close  of  the  Mississipplan  period 
or  In  the  later  Carboniferous  time  the  region  was  raised  above  the  sea. 
With  the  exception  of  a  few  cases  due  to  local  warping  Its  strata  dip 
gently  to  the  southwest.  After  the  area  Avas  elevated,  the  erosive  agencies 
thoroughly  dissected  the  region.  The  master  stream.  Bean  Blossom  Creek, 
and  its  numerous  tributaries  incised  for  themselves  canyon-like  valleys. 
Then  on  reaching  grade,  they  Avidened  their  inner  valley  floors.  On  these 
floors  the  streams  meandered,  until  a  glacrier.  which  crossed  the  northern 
part  of  the  t-ounty.  dammed  the  lower  Bean  Blossom  and  laked  the  region. 
Since  the  retreat  of  the  glacier,  side  tributaries  have,  for  the  most  part, 
recut  their  channels  through  the  glacial  debris  to  their  former  level;  and 


^2d  Ann.  Rep.  Bureau  Statistics  and  Geoloiry,  Indiana,  pp.  427-449, 1880. 
*^^8t  Ann.  Rep.  Geo!.  Nat.  Res.  Ind.  pp.  293. 
**<'Proc.  Ind.  Acad.  Soi.  1902  (for  1901K  pp.  222-237. 
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Bean  Blossom  Is  now  aggrading  its  channel.  The  region  thus  dissected 
by  stream-cutting  presents  an  intricate  mass  of  small,  deep  caiiyon-iilcc 
valleys  separated  by  sharp  ridges. 

STRUCTURE. 

Tlie  Mississipplan  rocks  of  northern  Monroe  County  are  divided  into 
the  following  formations  beginning  at  the  top;  Mitchell  limestone.  Salem 
(Bedford)  limestone,  Harrodsburg  limestone  and  th(»  Knobstone  (the  latter 
including  the  Riverside  sandstone  and  the  New  Providence  shales).  These 
formations  are  exposed  in  the  order  named  as  one  passes  across  the 
county  from  west  to  east.    The  dip  is  to  the  south  of  west. 

SECTIONS.* 

Section  1.— From  Stout's  Creek  east  to  the  top  of  the  divide  on  the 
half  se(»tion  line  of  Section  8,  Bloomington  Township: 
Harrodsburg  limestone- 

Fcct. 

1.  Unseen  20 

2.  Thin-bed<led  limestone   15 

3.  Very  thin-l»edded,  gray  limestone  (crinoid  stems  abundant).  5 

4.  Thin-l>edded  limestone  10 

5.  Massive  limestone  forming  base  of  cliff 20 

Knobstone— 

6.  Massive  .sandstone  20 

7.  Shaly  sandstone  and  sandy  shale 32 

8.  Unseen  25 

Total     H7 

Section  2— On  small  creek  near  northwest  corner  of  northeast  14  Sec- 
tion 7,  Bloomington  Township: 
Oolitic— 

Fed. 

1.  Unexposed    70 

Harrodsburg  limestone— 

2.  Thin-bedde<l  limestone  (Spirifer) 2 

3.  Unseen  12 

'The  strata  of  the  sections  are  numbered  from  the  top  downward. 
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^  Feet. 

4.  Dark,     irregular,    non-fossiliferous    limestone    weathering 

rough.     (There  are  rusty  particles  In  this  stone  which 
forui.s  the  falls  in  the  stream.) 10 

5.  Limestone   4 

G.    Rather  massive,  dark,  Iron-gray  limestone  forming  second 

fall    2 

Knobstoue— 

7.  Very  hard,  thin-bedded,  light-colored  sandstone 4 

8.  Massive,  hard  sandstone 4 

9.  Thin-l)edded  limestone  grading  into  massive  sandstone. 

Forms  third  fall 25 

10.  Unseen.     Sandstone? 5 

1 1 .  Sandstone    5 

V2.    Massive,  thin-bedded,  soft,  Ifght-colored  sandstone 20 

13.  Light-colored  sandstone  weathering  to  yellow  and  brown. .  10 

14.  Shaly  sandstone  and  sandy  shale 20 

15.  Unseen   20 

Total 213 

Section  3— On  tlie  west  line  of  Section  5,  Bloomington  Township,  ntar 
southwest  corner: 

Knobstone— 

Feet.  Inches. 

1.  Massive  sandstone  with  reddish-brown  bauds 4  0 

2.  Laminated     white     sandstone     with     reddish-brown 

bands     5  0 

3.  Massive  light-colored  sandstone   2  0 

4.  Laminated  soft,  brown  sandstone  with  reddish-brown 

bands     0  8 

5.  Slialy  sandstone   9  4 

<>.    Massive,  rather  soft,  light-colored  sandstone.    Weath- 
ered surface  dirty  brown,  rough,  pitted 10  0 

Total     31  0 
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Section  4— Near  the  uorthwest  coriirr  of  tlio  soutlionst  \i  of  tlu*  north- 
east 14  of  Section  25.  Rloominj:ton  Township: 
llarrodsburg  limestone— 

Feet.  Inrhvs 

1.  Light  to  dark  gray  limestone 5  0 

2.  Very  thin-l>edded.  rougli.  non-fossiliferons  linn»st(»n(».   12  <i 

3.  Unseen.     Limestone? Id  0 

4.  Dark  gray  limestone  weathering  rough   and   pitted. 

Very  fossiliferous    0  '^ 

5.  Thin-bedded  limestone,  gray  in  color  and  weathering 

a  pitted  surface 5  0 

().    Laminated,  thin-bedded,  line-grained,  gray  limestone    0  (J 

7.  Unseen     r>  o 

8.  Thin-bedded,  course,  iron-gray  limestone  weathering 

rough.     Forms  an  escarpment    10  iJ 

Knobstone— 

0.  Sandstone    40  \) 

Total     87  8 

Section  5— Just  east  of  Andrew   Stine's  residence,   one  and   one-half 
mites  east  of  Stinesville. 
Glaoial— 

Fi'vt.  InchcH. 

1.  Unst^en   2  0 

2.  Cross-bedded  brown  sand,  indurated  at  the  top 12  0 

3.  Unseen   5  0 

4.  Very   finely  laminated,   yellow  sand,   banded   with 

brown    <^  4 

r>.    Closely  compjicted  gravel  com]»oscd  mostly  of  angular 

fragments,  nniny  of  whk-h  an*  foreign  ti»  the  region     1  0 

0.    Irregularly  stratified  san<l  (mouldings 5  0 

7.    T'ncemented.   light-brown    sand 2.'  0 

5.  Reddish-brown   san<ly  rlay 5  0 

Ilarrodsburg  limestone— 

0.    Limestone  forming  precipice  in  ravine 0  4 

10.  Verj-  hard.  thin-bed(hMl,  dark-gray  sandstone 5  0        , 

11.  Very  hard,  bluisli-gray  sandstone ir»  0 
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Feet    Inrhe4. 

12.  Tliiiily-betUled  jjray  sandstone,  handed  with  streaks 

of  white   0  4 

13.  Thin-bedded,  lij^ht-colored  sandsttuie 10  0 

14.  Sandstone    :i5  0 

15.  Unseen  20  0 

Total    140  S 

The  sand  represented  in  tlie  ni)i>er  part  of  this  section  was  deposited 
at  the  foot  of  tlie  jrlaoier.  Tlie  month  of  the  little  stream  was  closed  by 
the  ice  and  its  basin  hiked,  allowing;  the  deposit  of  the  stratified  material. 
Tlie  stream  has  since  cut  a  jcorji^e  through  the  center  of  the  deposit.  The 
lateral  extent  of  the  d4'posit  is  not  ^reat  because  the  little  lake  was 
small  and  narrow. 

Section  G— In  railroad  cut  1  mile  north  of  Stinesville: 
Thicknesses,  in  part,  estimate<l. 
Harrodsburg  limestone— 

Feet.  Inches. 

1.  Massive  to  thin-bedded  limeston«» 40  0 

Knobstone— 

2.  Very  hard,  rough-feeling,  granular,  calcareous  sand- 

st(me  weathering  to  a  rusty  brown 0  3 

:».    ninish-gray,   massive   sandstone    3  0 

4.  Rluish-gray  sandstone  tilh»d  Avith  chert  and  geod(»s.  .  0  8 

5.  Soft,  blue  sandstone 0  3 

r».    CalcariMUis,  fossiliferous.  somewhat  rherty  sandstone  0  G 

7.  Hluish-gray.  very  soft  shale 0  8 

8.  Thin-bedded,   soft,   very  llglit-brown  saiidst<nie 2  0 

9.  Stratum  of  chert  concretions 0  4 

10.  Massive,     brown    sandstone    weathering    dark     and 

pitted   0  0 

Total     r>3  8 

Section  7.-  On  the  n>ad  an  eighth  of  a  mile  west  of  Bowman  School- 
house.  Hean  Hh)Ssom  Township: 

14— A.  OF  SCIKNCR,  '03. 
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Glacial 

Feet.  lMh€9. 

1.  Yellowish,  jointy  clay  witli  small  rocrk  fragments  and 

occasional  bands  of  brown  mouldinjr  sand  one  to 

six  inches  thick 12  0 

2.  Very  light-brown  sand,  when  wet  (white  when  dry), 

and  extremely  fine 40  0 

Section  8.— On  the  road  west  of  the  Able  Schoolhonse,  just  east  of 

Mr.  Maple's  residence.  Bean  Blossom  Township: 

r 

Glacial  material— 

Feet. 

1.  Yellow  clay  grading  into  moulding  sand 15 

2.  Light-colored  clayey  sand li} 

3.  Yellow  sand  10 

4.  Light-colored  sand  with  occasional  bands  of  gravel  and  a 

few  bowlders   55 

5.  Yellow  clayey  sand 4 

0.  Gravel    a 

Knobstone— 

7.    Sandstone    2 

Total    U!> 

Section  9.— Township  line,  %-mile  north  of  Lemon  P.  O. 
A  section  in  delta  dei>osit.    Glacial— 

Feet. 

1.  Yellow  clay 3 

2.  Thinly-bedded,   tinely-stratified,  yellow  to  light-l)rown  clay 

breaking  down  to  a  hard  yellowish-brown  clayey  earth    3 

3.  Yellow,  laminated,  extremely  fine  moulding  sand,  banded 

with    bands    of    yellow,    brown    and    white    indurated 
material    10 

Total     1« 
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Section  10.— North  and  south  section  line,  420  yards  west  of  Lemon 
P.  O.,  on  the  south  side  of  tlie  ridge. 
Harrodsburg  limestone— 

Feet.  InchftH 

1.  Thin  bedded,  bluish-yellow  limestone 5  0 

2.  Thin-bedded,  jcniy  to  luown  limestone,  poor  in  fossils 

and  weathering  pitted 20  0 

3.  Brown  to  gray,  rather  hard  limestone,  composed  of 

crinoid  stems  and  Hrj'ozoa 5  0 

4.  Yellow,    non-fossilifcrous   limestone    with   rusty   par- 

ticles      0  0 

5.  Blue-gray  limestone  weathering  yellow  and  brown...  5  0 

6.  Very  har<l.  spiM  kled  limestone 0  0 

7.  Very  hard,  rough,  gray  limestone,  composed  largely 

of  (rrinoid  stems 2  0 

8.  Yellowish-blue  limestone   1  0 

1).    Massive,  hard,  fossilifcrous  limesttme 4  0 

10.  Limestone    10  (i 

11.  Thin-bedded,  vi'ry  hard,  fossillferous  limestone  (<Tln- 

olds  and  Bryozoa) 1  d 

Knobstont*— 

12.  Sandstone    45  0 

13.  Unseen     30  0 

Total     129  0 

Section  11. -Near  Mr.  C.  C.  Fulf()rd*s  home  on  Indian  Creek,  half  a 
mile  west  of  Canada  Gap: 

Knobstone.    Thickness  estimated— 

Feet. 

1.  Sandstone  grading  Into  coarse  shales 100 

2.  Bluish-gray,  very  soft  shale 25 

Total     • 125 

Section    12.— Tp  ravine  near  the  northeast  (»orner  of  northwest  %  of 
Section  3.  Bean  Blossom  Township,  near  Mr.  Samuel  Kid's  residenci*: 
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Harrodsburg  limestone— 

Feet, 

1.  Massive,  white  to  gi'ay,  linrd  limestone  with  many  geodes. .  15 

2.  Thin-bedded,  very  fossiliferons.  iron-gray  limestone 4 

(Bellerophon.     l*r(KluetU8  and  Spirifer.) 
Knobstone— 

3.  Thin-bedded,  rnsty  sandstone*  witli  geodes 4 

4.  Massive,  bluish  sandstone 3 

5.  Thin-bedded,   blue  sandstone 3 

0.  Massive,  bluish-gray  sandstone 5 

7.  Very    thin-bedded,    shaly    sandstone,    weathering   to   white 

sandy  clay 20 

8.  Thin-bedded  sandstone  35 

\).    Massive  sandstone  10 

Total OJJ 

Section  13.— EUet's  Hill.  %  mile  west  of  Lemon  Schoolhouse.  south 
of  the  west  side  of  Eliot's  graveyard. 

omite- 

Feet. 

1.  Fine-grained,    whitish-gray,    ofilite.    like    that    quarried    at 

Stinesville  and  Bedford 25 

2.  Massive,  coarse-grained,  dark-gray  oolite 10 

Harrodsburg  limestone— 

3.  Limestone   05 

Knobstone— 

4.  Sandstone  and  sandy  shale 100 

Total    200 

Section  14.— In  ravine  north  of  Mrs.  W.  E.  Wood's  house  near  the 
center  of  the  north  line  of  the  south  east  ^  Section  32,  Washington 
Township: 

Harrodsburg  limestone— 

1.    Mostly   thin-bed4led,   very  hard,   steel-gray  limestone   with 

crinoid  stems 10 
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Knobstone- 

Feet. 

2.  Soft,  brown,  massive  sandstone 10 

3.  Tliin-beddod,  bluish-gray,  soft  sandstone  shaliug  on  weatb- 

erini? 45 

4.  Sliale     20 

5.  Unt'xposod    10 

it.    Yellowisb-lnown  sandstone  5 

7.  Not  exposed   10 

8.  Tliin-bediled.  yellowish-brown  sandstone 2 

0.  Covered    15 

Total     127 

Section  15. — 45  rods  west  of  townslilp  line  on  Ilindostan  road  near  Mr. 
T.  J.  Farr's  house: 

Ilarrodsburj?  limestone— 

Feet, 

1.  Hard,  rough,  dark-gray  limestone  containing  fossils 15 

2.  Covered  slope 5 

3.  Hard,  gray  limestone  weathering  rough,  daric,  and  pitted..  5 

4.  Thin-bedded,  hard,  cherty,  fossiliferous  limestone 10 

Knobstone— 

5.  Sandstone    4 

Total    «) 

Section  10.— Ravine  went  of  road,  one-half  mile  south  of  Bean  Blossom 
Church,  north  of  l-nionville: 

Fvet. 

1.  Oolitic  limestone 

2.  Very   hard,   thin-bedded,   light-gray   limestone,    weathering 

rough  and  pitted.     Contains  fossils 20 

Knobstone— 

3.  Sandstone,  varying  from  shaly  to  massive,  very  soft,  blue, 

weathering  yellow  and  brown 90 

4.  Covere<l  slope 10 
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8tol)0  Inilestoue,  Jons— 

FeeL 

5.    Hard,  rough,  gray,  crinoidal  limestone 1 

«».    Hard,  gray  limestone,  few  fossils 15 

7.    Hard,  gray  limestone  with  rusty  particles  and  erinoid  stems     .^ 
H.    Soft.  blue,  sandy  shale lO-i- 

Total     151 

STRATIGRAPHY. 

The  Knobstone  is  the  surface  rock  over  the  greater  part  of  the  region 
here  considered.  It  extends  from  Brown  County  west  to  the  Harrodsburg 
limestone  contact  which  extends  in  a  general  northwest  and  southeast 
direction,  crossing  the  countrj'  east  of  Bloomington.  Northeast  of  this 
line,  however,  th€»re  are  several  detached  patches  of  limestone  resting  on 
the  Knobstone.  The  entire  thickness  of  the  Knobstone  is  not  exposed 
in  this  area:  but  according  to  Mr.  Siebenthal  it  is  almut  (KK)  feet.  The 
formation,  as  far  as  examined,  is  composed  of  a  series  of  alternating. 
frial)le,  arenaceous  shales  and  sandstones.  On  the  whole  the  formation 
is  non-fossiliferous.  At  intervals,  however,  as  at  Stobo  Post  OfB(»e,  there 
are  intercalated,  lenticular  beds  of  limestone  and  calcareous  septa ria  with 
rich  faunas.  This  formation,  on  account  of  its  incoherent,  loosely- 
cemented,  easily-eroded  condition,  has  been  cut  up  into  a  confused  tangle 
of  crooked  ridges  and  deep  hollows  which  trend  in  all  directions.  Com- 
nu^rcially  the  Knobstone  is  of  little  value  on  account  of  its  friable  con- 
dition, but  the  arenaceous  shales  may  be  of  value  in  tlie  making  of  brick 
and  cement. 

The  Harrodsburg  limestone  lies  on  the  Knobstont*  and  below  the  Salem 
(Bedford)  limestone.  In  the  main,  it  forms  a  belt  from  three  to  five  miles 
in  width  along  the  eastern  outcrop  of  the  Salem  limestone  or  oolite,  and 
is  bordered  on  the  east  by  the  broken  hills  of  the  Knobstone*.  This  lime- 
stone once  covered  the  entire  region  east  of  tht»  oolitic  ct)ntact.  as  is 
attested  by  its  patchy  remains  in  various  parts  of  the  county.  Tiie  triangle 
between  Bean  Blossom  Creek  and  White  River  from  Mt.  Tabor  east  to 
within  one  mile  of  Canada  (Jap  is  capi>od  with  it.  A  large,  irregular,  much 
lobed  area  of  it  occurs  as  the  surface  rock  in  the  vicinity  of  the  Farr 
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schoolhouse  east  of  Hiuclostnn.  and  another  just  west  of  Hubbard's  Gap. 
East  of  the  railroad,  about  two  miles  southeast  of  Gosport,  a  small  area 
of  this  formation  is  half  submerjjed  in  glacial  sand.  Another  small 
triangular  area,  with  strata  dipping  to  the  east,  lies  on  the  east  side  of 
a  ridge  a  mile  south  of  the  Bean  Blossom  Church.  Besides  the  patches 
mentioned,  there  are  several  other  small  ones  of  this  formation  in  the  area. 
In  addition  to  these,  main  lobes  extend  to  the  east  from  the  limestone  belt 
for  several  miles.  One  of  these  lobes  extends  in  a  linear  strip  to  Union- 
ville.  -From  there  it  turns  back  toward  the  northwest  for  three  miles. 
This  strip  is  the  watershed  of  the  region  through  which  it  extends.  On 
the  limestone  lobes  are  located  most  of  the  roads  in  the  Knobstone  region. 
The  Harrodsburg  limestone  as  exi>osed  on  Ellet's  hill  is  G5  feet  thick.  Its 
lower  portions  are  limestones  containing  a  great  number  of  geodes,  oi 
"mutton  heads,"  which  range  in  size  from  a  pea  to  a  bowlder  two  feet  in 
diameter.  Above  the  geode  layers  the  stone  contains  pyrite,  is  somewhat 
crystalline,  and  is  tinted  with  blue,  gi*ay,  or  green. 

This  limestone  is  thin-bedded.  The  l>edding  planes  separating  the 
strata  are,  in  many  instances,  lenticular,  intercalated  masses  of  chert. 
The  strata  were  found  to  be  more  massive  toward  the  top  of  the  formation. 
Also  as  the  top  of  the  formation  is  approached  the  limestone  gives  up 
its  molluscan  fauna  and  takes  on  a  Byrozoan  fauna. 

"The  contact  of  the  Harrodsburg  and  oolitic  limestones  is  almost 
always  marked  by  a  'crowfoot'  (stylolite),  with  which  are  associated 
masses  of  silicified  oolitic  fossils  and  black  siliceous  masses."* 

To  the  present  time  the  Harrodsburg  limestone  has  proved  of  com 
mercial  value  only  for  macadamizing  purposes. 

The  Salem  limestone  lies  above  the  Harrodsburg  limestone  and  beneatli 
the  Mitchell  limestone.  It  forms  a  belt  about  three  miles  in  width.  It 
begins  near  Gosport  and  extends  beyond  Bloomington,  embracing  the 
quarry  districts  of  Big  Creek,  Stinesville.  Elletsvllle  and  Bloomington. 
Beside  the  belt  strip  there  are  several  detached  areas.  One  caps  Ellet's 
hill,  near  Lemon  Post  Office.  This  latter  patch  covers  an  area  of  about 
ten  acres.  The  oolite  of  this  patch  is  of  average  thickness  and  is  of  fair 
quality.    It  is  massive,  free  from  lamination  and  bedding  planes. 


•"Siebenthal,  loc.  cit.  p.  298. 
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Analyses  of  Sah'in  liniostoiio: 
Sample  1  from  Adams  quarry— 

rcct. 

Rosidiie  insoluble  in  add 41 

Lime  (CaO)    r>2.7<» 

Maj?ne8la  (MjrO)  l.OJ 

Carbon  dioxide  (CO,) 43.»i 

Alumina  and  ferric  oxide  (AIX),,  FeO,;^ 1.57 

SO,   <m; 

Total    m.iM 

Sample  2.     .Toluisou  quarry,  lUoominj^ton— 

Feet. 

Residue  insolulile  in  acid 77 

Lime    (CaO) 54.07 

Magnesia  (MjrO) (;0 

Carbon  dioxide  {COj 4:$.(4 

Alumina  and  f(MTle  oxide  (A1,0,.  F<^0,) 42 

Phosphorus  per<»xide  (V.O:) 1*.) 

SO3    10 

Total   90.88 

For  exhaustive  treatment  of  the  Salem  (Bedford)  limestone  the  reader 
is  referred  to  Siebenthal'a  article  already  mentioned. 

THE  GLACIAL  DKFOSITS. 

The  glacial  deposits,  so  far  as  the  writer's  observations  extend  are: 
Glacial  till,  outwash  and  eolian  deposits.  l)eneh  or  terrace  deposits  and 
dglta  dejxisits, 

GLACIAL  TILL. 

The  drift  deposit  was  first  ol)serv«Ml  on  Jack's  Defeat  Creelv  in  tin* 
neighborhood  of  tljc  old  Dutch  church.  From  there  it  e(»ntinues  in  a  north- 
easterly direction,  crossing  Hean  lUossi^m  Creek  near  tlie  nioutli  <»f  Cam- 
den Branch.  According  to  SiebentliaTs  description*  it  tlien  liends  south 
of  T*ost  Kiilge.  near  the  moutli  of  Indian  (.'reek,  and  follows  the  course 
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of  tho  latt«'r  crock  lo  Caiuula  (tap.  contimilnjj:  in  the  same  direction  and, 
passing?  a  half  mile  south  of  Godscy  I*ost  Ofticc.  it  crosses  into  Morpan 
County  three-qnai-ters  of  a  mile  east  of  (xodsey.  Swinjring  southeastward 
it  re-enters  Monroe  County  where  Flaeker's  Cn»i'k  leaves  it,  extendinjr  up 
that  creelv  to  the  nei^hhorhood  of  Hacker's  schoolhouse.  From  here 
eastward  the  drift  limit  becomes  harder  to  trace.  The  h^e-sheet  must 
have  been  very  thin,  since  the  toi>offraphy  shows  little,  if  any,  moditlca- 
tion.  Scatt»»n»d  erratics  are  found  all  over  the  ridj?e  dividing?  the  waters 
«if  Roberts'  Creek  from  the  headwaters  of  Honey  and  Hacker's  creeks. 
It  seems  probable  that  the  foot  of  the  ice-sheet  rested  on  this  hill,  and 
that  the  drift  found  in  the  head  waters  of  H(»ney  Creek  was  carried  there 
by  the  water  resulting  from  the  melting  of  the  glacier.  Many  large 
granitt*  bowlders  from  one  to  three  feet  in  diameter  an'  found  along  the 
small  stream  leading  north  from  Hubbard's  Gap,  in  Sec.  11  (10  X.,  1  E.). 
and  along  the  other  tributaries  of  Roberts'  Creek.  In  section  two  of  the 
same  township  heavy  deposits  of  sand,  gravel  and  till  lie  against  the 
hillsides.  In  the  neighlmrhood  of  (Jodsey  Post  Office  the  same  phenomena 
may  be  seen.  Heavy  beds  of  gravel  and  till  lie  against  the  hillsides 
bordering  their  slopes  on  the  south.  In  Canada  Gap,  section  U  (10  N., 
1  W.).  the  evidences  of  ice  occupation  are  plain  though  the  quantity 
of  drift  material  is  very  limited.  The  territory  ])etween  Indian  (?reek 
and  Bean  Blossom  Creek  and  White  River  displays  evidence  of  ice 
occui^atlon  in  many  places  in  modified  toi)ography  and  deposits  of  till, 
sand  and  gravel.  Till,  sand  an<l  gravel  occur  in  the  valleys  leading  south 
from  Hubbard's  Gap  in  the  vicinity  of  Fleener  Post  Otflce,  and  patches 
of  thes4'  same  materials  are  occasitmally  met  with  south  of  the  divide 
east  of  that  gap.  On  the  whoh'  the  drift  is  thl<"k  in  the  valleys  and  thin 
on  the  hills.  This  light  drift  on  the  hills  Indicates  that  the  ice-sheet  which 
crossed  tlicm  was  comparatively  thin. 

orr-WASH   AND   KOLIAN  DEPOSITS. 

North  of  Mount  Tabor  and  between  there  and  Gosport.  as  well  as  the 
stMith  sh»pe  of  tile  hills  Ix^tween  Mount  Tabor  and  Ellet's  hill  are  covered 
with  a  heavy  deijosit  of  sand.  A  s:\\u\  ai)parently  identical  with  the 
above  caps  several  hills  and  tills  several  pretrlacial  ravines  on  the  south 
side  of   Bean    Brossom   Cre(>k   near  Andrew   Stine's   n»sidence  about  two 
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miles  east  of  StiuesvUle.  The  saud  near  Andrew  Stine's  residence  was 
evidently  deposited  in  water.  That  It  was  of  glacial  origin  is  attested 
by  the  fact  that  It  is  banded  with  erratic  gravel.  The  sand  here  is  cross- 
bedded,  stratified  and,  in  several  instances,  finely  laminated.  The  lamina- 
tion and  stratification,  however,  are  not  constant.  Towards  the  top  of 
this  sand  the  stratification  ceases.  This  top  seems  to  have  been  of  eolian 
origin.  This  sand  was  deposited  as  an  ont-wash  in  front  of  the  advancing 
glacier  after  it  had  filled  the  channel  of  Bean  Blossom.  That  it  was 
deposited  in  front  of  the  advancing  ice-sheet  is  clearly  shown  by  evidence 
that  after  its  deposition  the  glacier  passed  over  it,  crushing  it  under  its 
weight  until  now  the  sand  is  almost  as  compact  as  the  Knolistone  forma- 
tion beneath  it.  Still  further  evidence*  that  the  sand  was  deposited  just 
in  front  of  the  ice-sheet  is  the  fact  that  the  Bean  Blossom  was  filled  at 
that  i)oint  with  ice.  Had  it  been  filled  with  sand  instead  of  ice  to  the 
level  of  the  present  dei)osits  some  remnants  of  the  sand  would  still  remain 
on  the  south  side  of  the  inner  valley  of  Bean  Blossom  Oeek.  which  is 
not  the  case.  The  sand  in  the  vicinity  of  Mt.  Tabor  and  Gosport  is  very 
fine  and  flour-like.  It  usually  forms  a  loose  or  slightly  compact,  massive 
bed  twenty  or  more  feet  in  thickness.  Occasionally  it  shows  indications 
of  .stratification,  but  at  no  i)lace  is  tlie  stratification  constant.  In  speak- 
ing of  this  sand  Mr.  Siebenthal  says  that  it  seems  to  have  been  deposited 
from  high  water  resulting  from  a  melting  ice  sheet.*  It  is  therefore  out 
wash  material.  How  it  came  to  be  deposited  as  it  is,  however,  is  quite 
a  mystery.  The  deposit  is  V-shaped  with  the  aiiex  to  the  west.  A  lime- 
stone ridge  separates  its  legs.  On  this  ridge  the  sand  is  thin  and  suggests 
by  its  distribution  that  it  might  be  eolian  in  origin.  It  seems  clear,  then, 
that  the  sand  on  the  south  side  of  the  ridge  must  have  come  around  the 
west  end  of  the  ridge  instead  of  over  it.  and  that  the  whole  deposit  was 
laid  down  in  the  slack  water  between  Bean  Blossom  (^reek  and  White 
River  at  the  time  of  the  high  water  that  accompanie<l  the  melting  of  the 
ice-sheet.  This  opinion  is  strengthened  by  the  fact  that  the  sand  plain 
gets  lower  and  lower  toward  the  east  instead  of  high(»r  as  it  would  had  the 
sand  come  over  the  ridge.  This  conclusion  is  further  strengtliened  by  the 
fact  that  this  sand  does  not  occur  on  the  current,  or  south  side  of  tlie  Bean 
Blossom  as  it  probably  would  had  it  not  been  deposited  in  slack  water. 
The  sand,  on  the  whole,  seems  to  have  been  an  (»ddy  deposit. 

*0p.  cit. 
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HENCH  OR  TKRUACE  DEPOSITS. 

Tlit'Sf?  doposit.s  liave  been  described  both  by  Mr.  Siebentbal  and  Pro- 
fessor Marsters.  In  speakinjr  of  them  Mr.  Siebenthal  says:  "Terraces 
occur  In  th(»  valley  of  I^an  Blossom  Creek  above  the  crossing  of  the 
drift  limit.  Drift  deposits  occur  below  that,  but  are  irregular  in  height 
and  have  not  tiie  level  top  of  terra(»es.  The  terraces  range  from  mere 
knolls  to  benches  a  mile  wide.  The  lower  portions  of  these  beds  consist 
of  sand  and  erratic  gravel  with  sand  and  smaller  gravel  above,  and  over 
all  sandy  clay  and  h)am.  These  terraces  s(»em  to  have  been  deposited 
by  high  waters  which  must  have  resulted  from  the  melting  of  the  glacier 
which  covered  the  head  waters  of  the  creek  in  Brown  (-ounty.  and  the 
drainage  of  the  glacier  which  crossed  its  lower  course.  The  various 
tributaries  of  Bean  Blossom  Creek  hav(»  similar  deposits  in  a  smaller 
way,  the  materials  of  which  an\  liowever,  of  local  origin.  The  fact  that 
thr  drift  material  of  foreign  origin  is  confined  to  the  creek  itself,  argues 
that  it  was  derived  from  the  glacier  occupying  tlie  upper  course  of  the 
creek." 

In  speaking  of  tlie  same  terraces  Professor  V.  K.  Marsters  says:* 

"Rinnning  tlie  valley  sh)pes  are  to  be  found  a  number  of  benches  of 
variable  widths,  with  surfaces  sometimes  as  Hat  as  a  floor  or  with  an 
exceedingly  gentle  decline  valleywanl.  with  out(»r  edges  l<»bate  in  shape 
and  desrending  witli  a  mark»Ml  angle  to  the  level  of  the  valley  floor.  These 
occur  at  various  points  within  the  limits  of  Mtmroe  Cimnty,  invariably 
situated  on  the  nortli  and  east  sides  of  the  valley,  and  varying  in  eleva- 
tion from  twenty  feet  in  the  lower  part  of  tlie  stream  to  seventy  or  more 
feet  in  the  ui)per  part  of  thi»  valley  near  the  east  line  of  Monroe  County. 
In  all  the  eases  examined  they  were  found  to  be  composed  of  mixtures 
of  clay  and  sand  undoubtedly  derived  from  the  disintegrated  rock  forma- 
tions constituting  the  surface  of  the  uphmds.  No  glacial  debris  of  any 
sort  was  fomid  either  on  the  surface  or  in  any  of  the  sections  or  cuts 
in  the  benciies  noted  within  the  limits  of  Monroe  County.'* 

It  will  be  readily  seen  that  the  two  authors  quoted  above  differ  from 
each  oth(»r  con<'erning  the  origin  of  the  bench  material.  Mr.  Siebenthal 
says  in  sul)stanee.  that  it  is  of  glacial  origin;  and  Professor  Marsters 
gives  a   dinMtly  oi>i)osite  view,   stating  that   no  glacial   material  of  any 
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kind  was  found  In  any  terrace  within  the  liuuts  of  Monroe  County.  The 
difference  of  opinion  may  be  explained  In  part,  by  the  fact  that  Mr.  Sle- 
benthal  has  included  the  delta  plains  in  his  terraces  and  Professor  Mars- 
ters  has  omitted  them,  as  Is  found  later  in  his  i>aper. 

To  turn  to  the  terraces  themselves,  the  most  of  them  are  capptnl  with 
ten  or  moin?  feet  of  a  mixture  of  (rlay  and  sand  undoubtedly  derived  from 
the  disintegrated  rocks  constituting  the  surfa<-e  of  the  uplands.  Some 
of  the  other  benches  are  capped  with  glacial  material:  others  with  botli 
glacial  and  residual  material.  Underneath  the  loose  material  are  always 
to  be  foimd  friable  sandstone,  or  more  frequently  sandy  shales  many  feet 
above  the  water  in  Bean  Blossom  ('reek.  Tlie  l)en(jh  lying  between  Mt. 
Tabor  and  Ellet's  hill  is  composed  of  shale  and  shaly  sandstone  except 
at  the  top.  The  sandstones  and  shales  are  exi>osed  at  several  places  along 
the  road  leading  east  from  Mt.  Tabor  as  well  as  in  the  ravines  nortft 
of  tlie  road.  The  top  is  cai)ped  by  a  thin  layer  of  sand  or  sandy  clay. 
The  bench  on  which  Pleasant  Valley  Church  is  situated  is  all  shale  except 
the  top  part  which  is  composed  of  a  few  feet  of  residual  clay  on  which 
rest  ten  f<»et  of  erratic  gravel  and  clay.  The  bench  on  the  north  side 
of  liean  Blossom  (^reek,  beginning  .ilmost  one-half  mile  east  of  Bean 
Blossom  C'hurch  and  extending  to  tlie  Brown  County  line  is  composed 
of  blue  shale  r(»sting  upon  which  are  ten  to  twelve  feet  of  residual  clays. 

The  benches  sivm  to  be  due  not  to  glacial  agencies  in  tlie  uuiin.  but 
to  the  bench- weathering  of  the  areimceous  shales  of  the  region,  together 
with  the  formation  of  small  side  deltas  which  liave  bcconu*  confluent. 
This  opinion  is  strengthened  by  the  following  facts:  (1)  The  terraces  are 
higher  above  the  creek  bed  at  the  east  than  at  the  west,  when  if  thej 
had  resulted  from  a  laking  of  the  basin  as  Mr.  Siebenthal  supposi»s  they 
were,  they  would  have  been  higher  at  tlie  west.  (2)  Th(»  material  did  not 
come  from  the  foot  of  the  glacier  in  Brown  County,  as  this  author  sup- 
l»oses,  because  the  finer  material  is  along  and  just  west  of  the  Brown 
County  line,  the  coarser,  farther  down  the  creek.  Cb  While  the  l)enches 
rise  toward  the  east  the  deltas  of  the  larger  tributaries  do  not  always  do 
.so,  thus  leaving  gaps  that  would  have  been  filled  liad  the  bench  material 
come  down  tlic  creek  from  the  ghicier  wIim-Ii  <-ross(Hl  its  upper  trilmtaries. 
(4)  The  benclH»s  rise  toward  the  east  with  the  rise  of  the  shales. 

In  preglaclal  time  Bean  Blossom  Cre(»k.  as  w»»  shall  see  later,  cut  its 
channel  to  base  level.  At  that  time  all  its  tributaries  likewise  cut  to  grade. 
Botli  the  creek  and  its  tributaries  began  to  meand(»r  and  to  etch  back 
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their  valley  sides.  The  thin  Harrodsbiiifpr  liiiiestoue  heinp  removed  as 
well  as  the  upper  Kiiobstoiie,  the  shaly  slopes,  weathering  flat,  became, 
with  the  modifications  mentioned  above,  tlie  terraces  of  today. 

Tliis  subject  will  be  further  investigated  in  the  near  future.  At  that 
time  it  is  hoped  that  the  origin  of  the  terraces  can  l>e  more  definitely 
determined. 

After  the  i>onding  of  Bean  Blossom  Creek  the  tributaries  silted  up 
their  <hann»^ls  which  l>ccnme  miniature  estuaries.  They  then  ])egan  to 
form  deltas  in  the  h\ke  and  in  the  shirk  water  regions.  The  western 
tributaries,  for  exami)le.  Buck  Creek,  built  their  deltas  in  a  direct  line 
toward  the  <vnter  of  the  lake.  This  demonstrates  that  the  water  in  which 
the  delta  was  built  was  froe  from  strong  currents.  The  deltas  of  the 
eastern  tributaries  swing  westward,  often  forming  an  east  and  west  l)ar, 
now  a  ridge,  thus  indicating  that  these  tributaries  entered  a  swollen, 
westerly-moving  .stream.  The  eastern  deltas  also  attest  that  Bean  Blos- 
som Creek  was  not  then  ponded  but  was  a  slowly  moving  stream  reach- 
ing from  l>luflf  to  binfT.  Wlien  the  estuaries  were  all  filled  ami  the  deltas 
had  reached  the  level  of  the  benches  the  tributaries  spread  their  debris 
over  the  l)enches  as  well,  .so  that  today  it  is  hard  to  tell,  so  far  as 
topograi)liical  appearanre  goes,  where  the  terraces  leave  off  and  the  deltas 
begin.  Two  of  tlie  most  consi)i<'uous  deltas  are  those  of  Buck  and  Wolf 
creeks.     In  writing  al>out  tlie.se  l*rof.  .Mnrstcrs  says:* 

"Besides  the  portion  of  ea<h  creek,  wriggling  across  the  valley  bottom, 
there  are  rather  long  and  narrow  strips  or  delta-like  accuuiulations  simi- 
lar in  content  to  tlie  benches  already  described,  and  extending  from  the 
valley  sh)pe  to  within  a  few  yards  of  the  Bean  Blossom  channel  which 
hugs  tlie  soutli  slope  of  its  valley.  The  surface  does  not  attain  the  clntr- 
acteristie  tiatness  of  the  rimming  benches.  I»ut  is  slightly  irregular  in 
relief  and  increasingly  so  towards  the  sloi)e  to  which  it  is  attached.  This 
is  esiKH-ially  tru(»  for  the  Buck  Creek  case,  but  not  for  the  Wolf  Creek. 
The  increasing  irrej^ularity  may  be  in  part  due  to  the  nearly  comi)lete 
burial  of  a  projecting  spm*,  whose  top  is  l>arely  coated  over  with  the 
delta  deposits  now  spread  almost  across  the  entire  width  of  Bean  Blos- 
som: lint  it  must  be  said  that  no  outcrops  of  limestone  or  sandstone,  such 
as  make  tlie  slojies  of  the  valley,  have  been  discovere<l  within  its  limits. 
On  tlie  otlier  liand.  the  irregularity  of  relief  may  have  lieeii  produced  by 

'Loo,  oit.  p.  2:i5. 
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the  piling  up  of  the  great  load 'of  silt  witliin  Heaii  Blossom  by  the  tribu- 
tary, but  did  not  succeed  in  building  it  up  to  the  lake  level:  in  other  words, 
it  is  an  Incomplete  delta,  or  bar. 

The  Wolf  Creek  case  differs  from  the  former  only  in  having  a  moder- 
ately flat  top.  or  at  least  the  higher  tints  on  it  attain  about  the  same  level, 
thus  suggested  that  it  was  built  ui)  nearer  to  water  level,  and  hence  more 
even  and  uniform  in  relief.  These  differ  from  the  rimming  ben<hes  only 
in  that  they  cxtaid  across  the  nillvy  floor,  while  the  former,  being  made 
by  smaller  streams  close  to  each  other,  have  built  a  stories  of  small  benches 
or  deltas  which  have  become  contluent.  and  hence  continuous  ahnuj  the 
vallvy  side.*' 

The  delta  material  is  derived  from  the  disintegratetl  rocks  of  the  adja- 
cent uplands  or  is  of  glacial  origin  or  is  of  both  glacial  and  residual  debris 
according  to  the  source  of  the  tributary  and  the  proximity  of  the  foot 
of  the  Ice-sheet.  The  ice-sheet  entered  both  C^anada  and  Hubbard's  gaps 
and  at  several  i)laces  between  these  two  gaps  its  foot  rested  on  top  of 
the  Bean  Blossom  Creek— White  Uiver  divide.  (^>nsequently  glacial  mate- 
rial is  to  be  found  In  the  deltas  of  Indian  and  Honey  creeks  leading  south 
from  these  respective  gai)s.  Below  are  sections  from  some  of  the  most 
conspicuous  deltas  of  the  area: 

Sections  taken  on  the  Buck  Creek  delta: 

Section  1.— Well  on  Dolan  road  one  mile  north  of  Dolan. 

Feet, 
I.    Yellow   clay    18 

Section  2.~Well  on  Dolan  road,  one-half  mile  north  of  Dolan. 

Feci. 

1.  Black  soil   1 

2.  AVhite  sand G 

a.    Yellow  clay    15 

Section  3.— On  A.  Oliver's  i)lace  on  the  Dolan  road  one  mile  north  of 
Dolan.    A  well  was  once  dug  here  through  yellow  clay  for  47  feet. 

Section  4.— Solomon  T^aughlln's  well  about  a  mile  south  of  Dolan. 

Feet. 

1.  Clay  and  sand  30 

2.  Solid  rock    ? 
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Section  5.— On  tlie  rond  on  the  half  section  line  between  sections  34 
and  35,  Washington  township,  one  and  three-fonrths  miles  north  of  Dolan. 

Feet. 

1.  Yellow  clay  brealvinj;  down  to  yellow  eartli 5 

2.  Whitish-yollow  clay  1 

3.  Yellow  clay 1 

4.  Whitish,  laminated  clay  beconiinj?  very  hard  on  exposnre. .     5 

5.  Yellow  jointed  clay   5 

0.  Yellow  to  brown  jointed  clay 6 

7.    Shale 1  ♦ 

No  glacial  material  of  any  sort  was  fonnd  in  this  delta. 

INDIAN  CREEK  DELTA. 

Section  1.— Well  at  Lemon  Post  Office. 

The  section  here  was  composed  entirely  of  loose  material.  The  l»ot- 
tom  of  the  well  was  in  l<»oso  erratic  gravel  at  a  depth  of  20  feet. 

Section  2.-  Marion  Coater's  well,  forty  rods  east  of  Lemon  Post  Office. 

Feet.  Inches. 

1.  Blaclv  earth  2  0 

2.  Yellow  clay   8  0 

3.  Yellow  coarse  sand 0  8 

4.  Gumbo  dny    14  0 

5.  Fine  ijuiclvsand  3+ 

The  Indian  Cnn'k  delta  is  composed  more  or  less  of  glacial  material, 
as  is  shown  by  the  sections.  This,  of  course,  was  anticipated  as  the 
stream  heads  In  Canada  Gap. 

Sections  talcen  in  the  vicinity  of  the  Honey  Creek  delta. 
Section  1,— Well  north  of  tlie  rond  one-eighth  of  a  mile  east  of  Pleasant 
Valley  C lunch. 

Feet. 

1.    Clay    5 

2.    Erratic  gravel   7 

Section  2.— Another  section  near  the  preceding  one. 

Feet. 

1.    Gravel   18 

Bowlder  stratum   ; 4 

Like  th(»  Indian  Creek  delta  this  delta  contains  glacial  material.  The 
glacial  material  came  thnmgh  Ilubbard^s  Gap. 
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A  section  tnken  on  a  tU»lta  at  the  mill  south  of  I»olan  jrave  tlio  fol- 
lowing: 

Fat. 

1.  Bedded,  jointed  yellow  elay  banded  with  red,  burns  red...   20 

2.  Bedded,  laminated,  jointed  blue  olay,  hard  when  dry,  soft 

when  wet  5 

li.    Very  soft,  massive,  blu(»  clay,  burning  white 20 

POST  (JLACIAI.  DEPOSITS. 

rfnder  this  head  will  be  considered  the  alluvium  and  the  alluvial  fnu 
dei>osits. 

Ai.LUVirM. 

At  the  close  of  glacial  tinu^s  Bean  Blossom  Creek  and  its  tribu- 
taries recut  their  channels  to  an  unknown  depth.  Then  a  process  of 
meandering  and  slight  aggrading  set  in.  which  has  continued  to  the  jires- 
ent  time.  As  a  result  the  creek  and  its  tributaries  have  developed  large 
alluvial  plains.  The  alluvial  plain  of  Bean  Blossom  will  average  a  mile 
in  width  throughout  Monroe  County,  while  many  of  its  branches  have 
bottoms  a  quarter  to  a  half  mile  wide  in  their  lower  cour.ses.  The  depth 
of  the  alluvial  deposits  was  not  ascertained,  but  in  lower  Bean  Blossom 
Valley  they  are  probably  quite  thick.  The  best  farms  of  the  region  are 
located  on  these  plains. 

Ai.i.rviAL  Fans. 

A  number  of  small  V-shaped  valleys  with  very  steci)  channels  were 
found  traversing  the  steei)est.  southern  slojxs  of  Bean  Blossom  Valley. 
These  on  reaching  the  valley-Hoor  spread  out  their  debris  in  the  form 
of  alluvia]  fans.  iXvir  channels  disai)|K'aring  alt(»gether  where  the  fan 
intercc»pts  the  valley  floor.  The  fans  project  but  a  few  yards  lu'vond  the 
months  of  the  valleys.  These  are  evidently  fans  as  they  do  not  i>osses8 
the  flat  toi)s  and  steep  (»utcr  margins  of  the  d(»ltas.  That  tliey  arc  post- 
glacial is  evident  fioni  the  fact  that  sonn*  «)f  liie  little  vall<\vs  liavc  cut 
their  channels  through  glacial  debris.  The  one  just  east  of  Andrew 
Stine's  house  will  serve  as  an  cxanqjle.  In  addition  to  this  the  fans  are 
built  on  the  alluvial  floor  of  tln^  creek  wliich  has  been  nnide  since  glacial 
times. 


PHYSIOGRAPHY. 
Springs.   . 

The  springs  of  the  area  are  to  be  found  mostly  In  the  limestone 
regions.  They  owe  their  origin  to  underground  dralnaire.  None  are  min- 
eral springs  so  far  as  the  writer  knows.  They  furnish  the  water  supply 
for  the  city  of  Bloomington  and  supply  the  water  for  domestic  uso 
throughout  the  region  where  they  are  found. 

Abandoned  Swamps. 

About  three-quarters  of  a  mile  north  of  the  Lemon  schoolliouse,  on 
the  top  of  the  north  bench  of  Ellet's  hill,  is  a  deposit  of  iron  ore  gravel. 
This  limonite  is  scattered  over  a  large  area  and  is  evidence  of  the  exist- 
ence of  a  large  swamp  which  has  now  dwindled  down  to  a  pond.  This 
swamp  probably  dates  back  to  glacial  times.  It  was  most  likely  formed 
between  the  foot  of  the  ice-sheet  and  the  ridge  that  terminates  Ellet*s  hill 
at  the  south. 

Salt  Licks. 

Several  salt  licks  are  to  be  found  in  Indian  Greek  and  Bean  Blossom 
valleys.  They  seem  to  be  evidence  of  saline  shales  beneath  the  valley 
floors. 

Boulders  not  Glacial  in  Origin. 

In  a  ravine  just  north  of  Ellet's  hill,  about  a  mile  northwest  of  Lemon 
Post  Oflice,  are  several  large  bowlders  some  of  which  will  weigh  several 
tons.  These  bowlders  are  not  glacial  in  origin  because  they  are  neither 
scratched  nor  worn,  but  arc  large  concretions  weathered  from  the  adjacent 
sandstones  of  the  ravine.  That  this  conclusion  is  correct  is  attested  by  the 
fact  that  a  half-weatheredout  concretion  of  large  size  is  in  situ  project- 
ing from  the  sandstone  wall  of  the  ravine  near  by.  The  concretions  are 
largely  composed  of  silica  and  are  very  hard.* 

Lost  Ridges. 

Standing  in  line  with  a  point  between  White  River  on  the  left  and 
Bean  Blossom  Creek  on  the  right  in  section  5,  Bean  Blossom  Township, 
Is  a  subcircular  knob  called  Indian  or  Pasture  Mound.    This  mound  being 


^In  the  Tieinity  of  these  bowlders  were  soTeral  granite  bowlders  of  glacial  origin. 
15 -A.  or  SciiKCR,  '03. 
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In  lim»  with  the  inouticl  to  tlie  north  and  being  comiwsetl  of  the  same  kind 
of  material  suggests  that  the  two  were  once  continuous  and  are  yet  con- 
tinuous beneath  the  valley  floor. 

South  of  Bean  Blossom  Creek,  opposite  the  railroad  cut  in  section  9 
of  the  same  township,  there  is  another  ridge  standing  in  line  with  the 
projecting  "mainland"  cast  of  Jack's  Defeat  Creek.  It  is  almost  a  third 
of  a  mile  in  length,  about  400  yards  wide  and  some  80  feet  aljove  the 
valley  floor.  It  seems  to  have  been  a  ridge  between  Jack's  Defeat  and 
Bean  Blossom  creeks  before  the  aggrading  of  the  valley  floor  caused  the 
former  creek  to  change  its  channel  to  the  east  through  a  former  wind 
gap  in  the  ridge.    This  left  the  ridge  Isolated. 

North  of  the  Bean  Blossom,  hi  section  24  of  this  s:ime  township,  there 
is  another  consiUcuous  ridge  known  as  **Lost  Ridge.*'  It  is  In  line  with 
the  **main  land"  to  the  north,  from  which  it  is  separated  by  only  about 
a  hundred  yards  of  flat  floor,  through  which  a  small  stream  runs  from 
the  Bean  Blossom  Valley  to  join  Indian  Creek.  In  this  case,  as  in  the 
previous  one,  the  trend  of  the  slope  and  the  trend  of  tlie  adjacent  valley 
slojie,  together  with  the  fact  that  the  composition  of  the  rocks  is  identical, 
suggest  attachment  beneath  the  present  valley  floor.  Tl'iere  are  several 
other  similar  islands  in  the  Bean  Blossom  Valley. 

These  bits  of  relief  are  "islands"  surrounded  by  alluvial  material. 
They  strongly  attest  that  the  Bean  Blossom  Valley  has  been  aggraded 
very   considerably. 

Half  Submerged  I*oints  and  Pfxinsulas. 

►Several  tied-on,  i)eninsula-like  ri<lges.  known  as  knobs  and  points,  pro- 
ject from  the  valley  walls  into  the  valley  of  Bean  Blossom  Creek,  with 
the  connecting  neck  almost  submerged  beneath  the  alluvium  of  the  valley. 
They  also  attest  to  the  aggrading  of  the  valley 

A  R  A  N  DO  N  K  D    V  A  I.l.K  ^  S . 

In  th«»  glacial  region  on  the  south  side  of  Bean  Blossom  Creek  several 
of  the  short  valleys  tliat  were  filled  witli  glacial  debris  still  remain  tilled. 
The  gbu-iai  rtlllng  of  the  other  valleys  have  bciMi  n»moved  wholly  or  in 
part.  Those  which  remain  fllled  have  had  no  springs  at  their  heads  since 
glacial  times.  Since  nnieli  of  the  drainage  of  that  part  of  the  county  is 
mulerground  <lrainage  the  little  valleys  have  remained  fllled. 
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Youxo  Valleys. 

The  steep-gn-aded,  V-shaped  valleys  of  the  south  side  of  the  Beau  Blos- 
som Valley  have  already  beeu  described  iu  this  article  and  shown  to  be 
postglacial.    In  writing  of  these  valleys  Prof.  Marsters  says:* 

"Traversing  the  steepest  slopes  of  Beau  Blossom  are  to  be  found 
numerous  V-Rhape<l  valleys,  with  remarkably  steep  channels,  ending  their 
lower  course  at  the  i)oint  of  intersection  of  the  valley  floor  with  the  adja- 
cent slope.  In  all  cases  small  alluvial  fans  are  built  on  the  valley  floor 
with  their  apex  projecting  but  a  few  feet  or  yards  at  most  beyond  the 
mouths  of  the  young  vallej's.  In  none  of  the  observed  cases  was  it  found 
that  the  level  of  the  valley  floor  would  extend  into  the  mouth  of  the  young 
valley.  It  is  therefore  believed  that  the  greater  part  of  the  cutting  of 
these  young  valleys  may  date  subsequent  to  the  preglacial  filling.  The 
fact  that  alluvial  fans  and  not  deltas  with  steep  outer  edges  and  flat  tops 
occur  at  their  mouths,  suggest  that  they  have  been  constructed  since  tho 
laking  of  the  valley,  and  hence  are  regarded  postglacial." 

Reversed  Drainage  Due  to  Aggrading. 

In  section  24,  Bean  Blossom  Township,  the  little  stream  which  flows 
through  the  little  gap  between  the  "mainland"  and  Lost  Ridge  normally 
should  flow  direct  to  Bean  Blossom  Creek  instead  of  into  Indian  Creek. 
Its  head  waters  are  in  Beau  Blossom  Valley  proi>er,  not  in  Indian  Creek 
Valley.  The  reversal  of  drainage  is  due  to  the  aggrading  of  Bean  Blos- 
som ('reek,  so  that  tl)e  fall  is  greater  thnmgh  the  gap. 

ClIAMJE    OF    CJIANNEL    DuE   TO    AGGRADING. 

Jack's  Defeat  Creek,  miming  northeast  from  Stinesville,  from  all 
appearances  normally  ran  just  east  of  the  Moutui  Railroad  track  be- 
tween the  "mainland"  and  the  lost  ridge,  previously  described,  to  join 
the  master  stream.  With  the  aggrading  of  Bean  Blossom  Creek  this  little 
creek  likewise  aggraded  itself  until,  having  dammed  its  lower  course  with 
debris,  it  turned  east  and  joined  Bean  Blossom  farther  up  stream. 

Abandoned  Channels. 

There  are  two  abandoned  <:hannels  of  considerable  size  in  the  region. 
The  one,  that  of  Jack's  Defeat  Creek,  between  the  "main  land"  and  the 


•Loc.  cit.  p.  236. 
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lost  ridge  just  east  of  the  railroad,  lia>s  already  been  mentioned.  The 
other  channel  extends  from  the  top  of  the  divide  just  north  of  the  Al)el 
schoolhouse  west  to  tlie  limestone  ridge  tliat  is  half  submerged  beneath 
the  sand  just  east  of  the  railroad  track  in  section  5,  Bean  Blossom  Town- 
ship. It  is  about  a  mile  in  Avidth  and  extends  from  the  Bean  Blossom 
Valley  north  to  the  White  River  Valley.  The  bed  of  this  channel,  which 
is  now  filled  with  glacial  sand,  is  at  least  twenty-five  feet  below  the 
present  surface,  as  is  attested  by  tlie  sections  taken  in  the  wells  of  the 
region.  Tlie  origin  of  tliis  channel  is  still  undetermined.  The  data  at 
hand  seem  to  suggest  that  after  the  retreat  of  the  ice-sheet  from  the 
immediate  vicinity,  an  ice-gorge  dammed  White  River  and  compelled  it 
to  cut  a  new  channel.  After  the  breaking  of  the  ice  dam  the  river,  as  the 
new  channel  was  not  as  deep  as  the  old.  abandoned  the  new  and  resumed 
the  old  channel.  As  it  was  being  abandoned  the  new  channel  became  a 
slack  water  region  in  which  was  deposited  the  sand  which  now  fills  it. 

Wind  Gaps. 

There  are  many  wind  gaps  in  the  area.  They  are  the  result  of  the 
degrading  action  of  small  streams  on  opposite  sides  of  a  divide.  The 
streams  have  etched  back  their  respective  channels  until  they  have  cut 
through  the  divide,  thus  forming  a  wind  gap.  Conspicuous  among  these 
are  Canada  and  Hubbard's  gaps.  These  two  gaps  are  both  on  the  divide 
between  White  River  and  Bean  Blossom  Creek.  They  were  both  in 
existence  in  glacial  times  as  they  have  glacial  material  deposited  in  them. 
In  each  rested  the  foot  of  the  ice-sheet,  and  througli  each  was  carried 
south  into  the  Bean  Blossom  Valley  large  quantities  of  glacial  debris 
as  has  been  shown  in  the  discussion  of  the  deltas  of  Indian  and  Honey 
creeks;  the  latter  creek  heading  in  Hubbard's  Gap  and  the  former  in 
Canada  Gap.  These  gaps  ai'e  in  interest  now  as  they  furnish  prospective 
routes  for  steam  and  electric  railways. 

Bean  Blossom  Creek. 

Bean  Blossom  Creek  enters  Monroe  County  from  the  east  a  little  south 
of  the  northeast  corner  of  the  county  and  flows  a  little  south  of  west 
to  the  northwest  corner  of  Bloomington  Township.*  Here  it  changes  its 
direction  to  a  northwest  course.     It  continues  in  this  direction  until  it 


"^The  change  in  the  coarse  of  this  creek  is  due  to  it«  sheering  off  to  the  northwest  on 
coming  in  contact  with  the  harder  Harrodsbarg  and  Salem  limestones.  Its  lower  coarse 
follows  the  trend  of  these  out-crops. 
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enters  White  River  a  mile  below  Gosport.  Throughout  the  county  it 
has  a  wide,  flat-floored  picturesque  inner  valley,  averaging  a  mile  In 
width,  the  sides  of  which  range  from  100  to  200  feet  in  height.  In  this 
valley  the  present  diminutive  creek  persists  in  l^eeping  to  the  southwest 
side.  The  slopes  of  the  valley  usually  range  somewhere  between  25*  and 
40**;  the  steeper  slopes  being  usually  on  the  south  side,  the  south  slopes  of 
EUet's  hill  and  Mt.  Tabor  north  of  the  creek  being  the  only  examples 
to  the  contrary.  Rimming  the  valley  slopes  are  a  number  :  ».'  benches  of 
variable  widths,  as  has  been  previously  noted,  while  projecting  above  the 
alluvium  of  the  valley  are  hummocks  and  ridges,  "islands"  whose  content 
is  precisely  the  same  as  the  country  rock  on  either  side  of  the  valley. 
Beside  these,  tongues,  promontories  and  tied-on  ridges  project  into  the 
valley. 

This  stream  has  had  a  varied  history  as  has  been  already  roughly  out- 
lined. It  will  be  discussed  under  tliree  heads,  Preglaclal,  Glacial,  and 
Postglacial  history. 

Preglacial  History  of  Bean  Blossom  Creek. 

At  the  close  of  the  Mississippian  period,  or  later  in  preglacial  time, 
Bean  Blossom  Creek  incised  its  channel  to  a  depth  much  below  its  present 
level.  That  the  Incision  was  made  in  preglacial  time  is  indicated  by  the 
following  facts:  (1)  The  old  valley  is  now  half  filled  with  debris  some 
of  which  is  glacial  in  origin.  (2)  Its  tributaries  to  the  north  as  well  as 
the  wind  gaps  due  to  preglacial  drainage  likewise  have  glacial  debris  in 
them.  (3)  The  glacier  which  crossed  the  northwestern  part  of  Monroe 
County  passed  over  and  filled  the  creek,  as  is  evidenced  by  the  sand  and 
glacial  drift  left  in  its  valley.  That  the  channel  was  deeper  in  preglacial 
time  than  now  is  demonstrated  by  the  following  evidence:  The  creek 
now  meanders  on  a  flat  floor  a  mile  in  width.  The  floor,  which  is  com- 
posed of  alluvium  for  the  most  part,  is  still  being  aggraded.  (2)  Wells 
dug  in  the  valley  floor  north  of  the  channel,  show  that  the  loose  material 
has  great  thickness.  Mr.  James  Hughes'  well,  at  his  home  on  the  road 
one  mile  east  of  Mt.  Tabor  nearly  in  the  center  of  the  southeast  quarter 
of  section  10,  is  65  feet  deep,  yet  it  does  not  penetrate  the  entire  thickness 
of  the  valley  filling  at  that  place.  (3)  Many  of  the  meander-cut  slopes 
have  been  largely  buried  beneath  the  valley  filling.  (4)  Many  of  the 
tributary  valleys,  such  as  .Tack's  Defeat  Creek,  are  aggraded  for  some 
distance  up  stream. 
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After  incising  the  valley  and  widening  it  by  meander  cutting,  Bean 
Blossom  Creek  began  to  aggrade  its  channel  and  at  the  close  of  the  pre- 
glacial  time  had  filled  it  nearly  to  the  level  it  is  today.  The  evidence  in 
favor  of  such  a  conclusion  is  as  follows:  (1)  At  all  points  where  the  creek 
was  protected  from  the  invasion  of  glacial  debris  by  promontories,  such 
as  Mt.  Tabor  and  Ellet*s  hill,  it  still  flows  on  the  north  side  of  its  valley. 
At  all  other  places  it  was  driven  to  the  south  side  by  glacial  debris. 

(2)  The  greater  part  of  the  clay  and  silt  occupying  the  valley  floor  is  of 
precisely  the  same  kind  as  that  covering  tlie  unglaciated  highlands  and 
valley  slopes.  It  is  evident  that  tins  filling  simply  represents  the  wash 
and  soil-creep  from  the  slopes  and  uplands  on  either  side  of  the  valley. 

(3)  At  the  mouth  of  the  creek  whore  the  glacier  crossed  the  country  only 
a  patchy  film  of  sand  associated  with  bowlders  composed  partly  of  crys- 
talline rocks  cover  the  underlying  clays,  silts,  etc. 

This  conclusion  agrees  with  the  following  statement  of  Prof.  Marsters 
concerning  the  preglacial  filling  of  the  valley: 

''Inasmuch  as  the  greater  part  of  the  clay  and  silt  occupying  the  valley 
floor  is  precisely  the  same  in  kind  as  that  covering  the  unglaciated  uplands 
and  valley  slopes,  it  is  evident  that  this  filling  simi)ly  represents  the  wash 
and  soil-creep  from  the  slopes  and  uplands  on  either  side.  Moreover,  the 
rate  of  filling  was  so  far  in  excess  of  the  ability  of  the  stream  to  carry 
off  its  load  that  the  preglacial  valley  became  clogged  with  the  waste  to 
such  a  degree  that  the  stream  now  occupying  the  valley  floor  is  for  much 
of  its  course  quite  unable  to  spread  its  meanders  over  the  entire  width: 
only  at  the  narrowest  sections  does  Bean  Blossom  succeed  in  occupying 
the  entire  valley  from  slope  to  slope. 

"Inasmuch  as  the  filling  of  Bean  Blossom  at  its  mouth  and  for  some 
little  distance  up  stream  is  covered  over  by  a  patchy  film  of  glacial  sand 
associated  with  bowlders,  composed  partly  of  crystalline  rocks,  the  under- 
lying clays,  silts,  etc..  antedate  the  gla(!ial  coating.  Moreover,  the  occur- 
rence of  benches  (to  be  associated  with  the  glacial  history)  resting  upon 
the  valley  filling  also  point  to  the  same  conclusion,  that  the  present  filling 
of  the  valley,  less  the  benches  and  the  glacial  sands,  etc.,  near  the  mouth 
of  the  valley,  is  preglacial." 

The  valley  fillings,  less  the  glacial  sand.  are.  therefore,  mostly  pre- 
glacial. 
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Glacial  History  of  Bkan  Blossom  Creek. 

As  has  been  previously  stated  Bean  Blossom  Creek  was  laked  by  the 
ice-sheet  which  crossed  Its  lower  course.  At  the  time  of  Its  laking  there 
were  deposited  In  Its  valley  t)ie  deltas  together  with  the  loose  materials 
that  now  cover  the  benches  on  either  side.* 

Post-Glacial  History  of  Bean  Blossom  Creek. 

Since  glacial  time  Bean  Blossom  has  been  a  diminutive,  meandering 
creek  in  a  broad,  fiat-flooi*ed  valley,  and  throughout  all  postglacial  time  it 
has  persisted  in  keeping  to  the  south  or  west  side  of  Its  valley.  Evidently 
it  does  not  fit  Its  present  valley.  This  fact  suggests  that  the  creek  has  not 
been  able,  on  account  of  its  diminutive  size  and  the  lack  of  time,  to  do 
much  constructive  work  since  the  Ice  retreated.  It  Is  now  at  grade  for 
ten  miles  above  its  mouth  and  must  be  actually  aggrading  Its  channel. 

We  quote  Prof.  Marstors  for  a  more  detailed  description  of  this 
topic.** 

"Since  the  close  of  the  laking  stage  Beau  Blossom  River  has  developed 
a  meandering  course  on  its  broad  floor.  Only  in  the  narrowest  sections 
of  the  valley  has  it  succeeded  in  spreading  its  meander  belt  across  the 
entire  floor.  For  the  most  part  It  keeps  to  the  west  or  south  side  of  the 
valley,  and  yet  still  assumes  a  meandering  habit  for  considerable 
stretches.  In  other  words,  the  stream  does  not  fit  the  present  dimensions 
of  the  broad  valley,  which,  accordingly,  must  have  l)een  brought  about  by 
other  conditions  than  that  resulting  from  lateral  cutting,  by  a  mature 
stream.  Cross  sections  of  the  valley  at  its  broadest  places  reveal  a  slight 
curvature  of  surface  in  the  center  and  occasional  abandoned  meandering 
channels.  This  slight  variation  from  a  plain  surface  suggests  flood  plain 
construction.  Whether  this  constructive  work  antedates  the  glacial 
episode  of  Bean  Blossom  is  not  certain,  but  it  would  seem  from  the  data 
at  hand,  that  tlie  present  postglacial  Bean  Bhissom  has  not  had  time  or 
the  ability  to  do  niucli  constructive  work  since  pleistocene  time." 

Two  more  things  of  interest  in  connection  with  Bean  Blossom  Creek 
remain  to  be  explained.  They  are:  (1)  The  reason  for  the  channel  of  the 
creek  keeping  to  Its  south  bank,  and  (2)  the  reason  why  the  sloi)es  on  the 
south  side  of  the  valley  are  steeper  than  those  on  the  north. 

*Seo  Marster.".  loo.  cit.  for  furtiier  discussion  of  thi?  subject. 
*'^Loc.  cit.  i».  236. 
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The  explanatiou  of  the  former  seems  to  be  that  the  branches  from 
the  north  carried  in  much  more  material  than  those  from  the  south.  The 
tributaries  from  the  north  are  more  numerous  and  larger  than  those  from 
the  south  and  carried  Into  the  valley  great  quantities  of  glacial  material 
from  the  foot  of  the  ice-sheet  or  material  from  the  slopes  near  Its  foot. 
This  caused  a  greater  accumulation  of  sediment  on  the  north  side  of 
the  valley,  and  the  deltas  thus  formed  drove  the  stream  to  the  south  side 
of  the  valley.  The  deltas  of  Buck  and  Wolf  creelcs,  for  example,  extend 
nearly  across  the  valley  to  the  south  side.  Where  Mt.  Tabor,  or  Ellet*s 
Hill,  protected  the  valley  from  glacial  or  upland  sediments  from  the  north, 
the  channel  finds  its  way  to  the  north  bluff.  To  sum  up,  it  seems  from-  the 
foregoing  statements  that  the  creek  keeps  to  its  south  bluff  because  of 
accumulated  material  from  its  tributaries  in  the  nortli  side  of  the  valley. 

The  answer  to  the  other  question,  Why  are  tlie  valley  slopes  steeper 
south  of  Bean  Blossom  than  north  of  it?  seems  to  be  as  follows:  It  was 
observed  that  the  variation  in  the  slope  liad  n  direct  relation  to  the  minute- 
ness of  dissection,  or  the  spacing  of  tlie  streams  crossing  it.  and  that  the 
closer  the  streams  are  to  each  other,  the  more  subdued  the  slope.  As  a 
greater  number  of  streams  cross  the  valley  slope  on  the  north  side  of 
the  valley  we  find  the  more  subdued  slopes  on  that  side.  In  addition 
to  this  the  stream  occupying  the  south  side  of  the  valley  has  confined 
its  side-cutting  to  that  side  which  has  tended  to  keep  these  bluffs  steeper. 

MiNKRAL    RESOT'KCES. 

The  principal  mineral  resources  are  rock,  sands  and  clays.  The  rocks 
having  been  mentioned  as  to  use  and  value,  the  sands  and  clays  remain 
to  be  discussed. 

Sand. 

The  sand  of  the  area  is  in  the  vicinity  of  Mt.  Tal)or.  and  between  that 
point  and  Gosport.  This  sand  is  very  fine  and  fiour-like  and,  consequently, 
it  is  not  a  plastering  saml.  However,  It  is  a  good  quality  of  moulding 
sand  and  may  be  used  for  paving  imrpos(»s.  For  these  purposes  it  has 
been  satisfactorily  tried,  several  car  loads  lieing  used.  Tliere  is,  besides 
detached  patches,  a  continuous  sand  area  covering  several  square  miles 
to  a  depth  of  20  to  40  fe«»t. 


233 
•  Clays. 

Tbe  residual  clay  derived  from  the  breaking  down  of  the  Harrods- 
burg  limestone  is  very  stiff  and  of  a  deep  red  color.  The  clay  resulting 
from  the  decomposition  of  the  Knobstone  shales  is  usually  blue  except 
ou  weathered  surfaces,  where  it  is  light  yellow.  All  the  other  clays  of 
the  region,  those  of  the  deltas  being  good  examples,  are  yellow. 

The  blue  clay  is  derived  from  the  blue  stone  and  shale  of  the  Knob- 
stone.  Only  three  patches  of  this  clay  were  noticed,  one  north  of  Bean 
Blossom  Creek  near  the  Brown  County  line,  one  just  across  Honey  Creek 
on  the  road  east  of  Fleener,  the  other  in  the  delta  (bench)  south  of  Muddy 
Flat  Creek,  about  a  half  mile  south  of  Dolan.  There  are  probably  several 
other  patches  of  this  clay  in  the  area,  but  as  my  investigations  did  not 
have  reference  to  clays,  no  particular  search  was  made  for  them.  The 
clay  of  the  first  two  patches  mentioned  Is  residual,  while  that  of  the  last 
Is  probably  stream  wash  and  about  25  feet  deep.  On  being  burned  In  a 
kiln  It  burns  white.  The  foreman  of  the  tile  mill  at  Dolan  states  that  it 
is  a  good  potter*s  clay.  In  burning  tile  the  blue  clay  Is  mixed  with  equal 
parts  of  the  yellow  clay.    This  mixture  produces  a  tile  of  fair  quality. 

Both  the  delta  and  bench  formations  In  the  Bean  Blossom  Valley  are 
yellow  above  and  sometimes  down  to  a  depth  of  20  feet.  This  clay  is 
the  same  in  appearance  as  the  yellow  clay  at  Dolan  that  is  made  Into 
tile.  It  Is  the  opinion  of  the  writer  that  a  large  tile  and  brick  industry 
could  be  built  up  in  this  valley. 

Indiana  University,  December  31,  1903. 
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What   is   the  Agb   of  the  Aubrey   Ltmkstone  of  the  Kocky 

Mountains? 


By  Albert  B.  Rea(*ax. 


The  Carboniferous  rocks  of  the  Rocky  Mountains  are  divided  Htho- 
lopfically  and  palaeontologicaHy  into  two  distinct  groups:  The  Red  Wall 
and  the  Aubrey  groups.  The  Red  Wall  is  divided  on  palaeontological 
grounds  into  the  Upper  and  Lower  Red  Wall,  and  the  Aubrey  on  strati- 
graphical  and  llthologlcal  grounds  Into  the  Upper  and  Lower  Aubrey. 
The  Upper  Aubrey  is  usually  called  the  Aubrey  Sandstone,  tlu»  Lt)wer 
Aubrey  the  Aubrey  Limestone.  In  this  paper  it  is  the  writer's  purpose  to 
establish  the  age  of  the  last  named  grouj). 

This  group  of  rocks  rests  conformably  upon  the  Upper  Red  Wall  and 
shows  conclusively  by  its  position  that  it  is  Palaeozoic.  Then  as  the 
Upper  Red  Wall  is  Coal  Measures  in  age  (see  paper  on  *'The  Fossils  of 
the  Upper  Red  Wall  Comi)ared  with  those  of  the  Kansas  Coal  Measures"), 
the  Aubrey  Limestone  must  be  either  Upper  Carboniferous  or  Permian. 
Its  position  immediately  above  the  Red  Wall  suggests  the  former;  that  Is, 
that  it  is  Upper  Carboniferous.  This  conclusion  is  attested  by  the  fossils 
identified  from  the  group.  They  are:  Semhntia  arfjcntia,  Productus 
jtunrt'ttdSj  l*riKhiftUi*  m'jni-irrtii'iiUtttiHy  ProffnrftiM  rostntus  {f),  <i  Proihirtim  rlonehj 
flit  fid  to  if  lint  J  J*.  jxnil'X'k'f'rnvy,  !^j}infrr  fniiirrntittt^  Jit'llent]>hon,  Spinfcr  liti- 
nttns,  Kiniin/fhdliift  prniotfo.HUti^  .{rim'iilojH'i-frfi  fh'riifi  nfftlix  Ai'liirnhtptrhn,  <l  Ht'm- 
fjn'o)u't('x  (Gilb<Tt),  Mikt'lla  striatd-ntstatd,  rfr. 

These  fossils  were  all  obtained  in  the  first  100  feet  of  the  Aubrey 
Limestone.  They  are  all  Upper  Carboniferous,  not  Permeo-Carbonlfert)US, 
in  age.  and  therefore  establish  the  age  of  the  rocks  in  which  they  are 
found  to  ]>e  Ui)per  Carboniferous  beyond  a  doubt. 

Note.—  A  few  shells  {Plairophonis,  Schizoilus,  and  linkvvdld)  found  by 
Mr.  (iilbert  (U.  S.  Oeogrnphical  Surveys  west  of  the  IflOth  meridian,  vol. 
o.  page  177)  in  the  toi)most  layer  of  the  Aubrey  Limestone  sugp'sts  the 
Permeo-Carboniferous  of  the  Mississii)pi  Valley.  This  would  seem  to 
imply  that  the  Aubrey  Sandstone  wliich  is  conformably  superimpose<l  on 
the  Aubrey  Linu'stone  is  Permeo-Carbonlferous  in  age. 
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Some  Fossils  from  the  Lower  Aubrey  and  Upper  Ked  Wall 
Limestones  in  the  Vicinity  of  Fort  Apache,  Arizona. 


By  Albert  B.  Reaoan. 


The  Fort  Apache  region,  Arizona,  is  the  home  of  the  White  Mountain 
Apache  Indiana.  The  region,  as  described  in  the  November  number  of  the 
American  Geologist  for  1903.  is  included  between  the  parallels  33**  15'  and 
34''  15',  and  the  meridians  109**  30'  and  111".  In  this  region,  practically 
all  the  geological  ages  are  represented  from  the  Archaean  to  recent.  The 
Carboniferous  Age,  to  which  the-fossils  belong,  is  represented  by  the 
Aubrey  and  Red  Wall  groups  of  roclvs.  Each  of  these  groups  Is  sepa- 
rated geologically  and  stratigraphlcally  into  two  divisions;  the  Aubrey 
into  the  Ui>i)er  and  Lower  Aubrey,  and  the  Red  Wall  into  the  Upper  and 
Lower  Red  Wall.  The  fossils  were  collected  from  the  Upper  Red  Wall 
and  Lower  Aubrey  divisions,  'i'hose  from  each  division  were  collected 
separately,  and  their  exact  position  will  be  given  in  the  description. 

FUSULINA   FISCHER  (1837). 
FUSULIXA   SECALICA. 

Plate,  Figs.  1  a.  b. 

White's  description  (in  part):  Shell  varying  from  terete  to  subglobose, 
assuming  all  Intermediate  fusiform  shapes,  generally  somewhat  obtusely 
pointed,  usually  having  the  appearance  of  being  slightly  twisted  at  the 
ends;  septal  furrows  moderately  distinct,  extending  In  more  or  less  direct 
lines  longitudinally,  but  are  a  little  deflected  just  at  the  ends;  centrifugal 
apertures  about  twice  as  high  as  the  thickness  of  the  cell- wall  covering 
them,  more  than  twice  as  broad  as  high,  and  of  nearly  uniform  size 
throughout  the  whole  coll. 

The  locular  or  external  aperture  Is  seldom  clearly  shown  upon  the- 
fossils.  It  was  ai)parently  linear  the  full  length  of  the  shell  until  closed 
by  a  new  longitudinal  septum  at  each  side,  leaving  only  a  new  centrifugal 
aperture  at  the  middle.  In  line  with  the  others.  Volutions  from  five  to- 
eight;  septa  from  twenty  to  thirty  in  outer  volution;  septa  nearly  straight 
at  their  outer  or  external  edges,  but  laterally  undulating  at  their  Inner 
edges,   where  they  join   the  outer  surface  of  the  next  volution   within. 
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as  maj*  be  seen  in  specimens  that  have  had  a  part  of  their  outer  volution 
removed  by  weathering. 

Dimensions  very  variable. 

Position  and  Locality.— Strata  of  the  Upper  Rod  Wall,  north  banli  of 
White  River,  twelve  miles  southwest  of  Fort  Apache,  Arizona.  A  few- 
specimens  of  this  species  were  also  seen  at  several  other  places  in  the 
Fort  Apache  region  as  follows:  At  the  crossing  of  the  government  trail 
on  Carrixo  Creek,  on  west  bank  of  Cibucu  Creek,  one  mile  north  of  U.  S. 
Indian  farmer's  residence,  and  on  the  east  edge  of  the  bluff  one  half 
mile  northwest  of  agent's  residence  at  White  River,  Arizona. 

CAMPHOPIIYLLUM. 
[Milne  Edwards  and  Haline,  Brit.  Fobs.  Corals,  PI.  LXVIII  (I850).l 

CAMPHOPllYLLUM  TOHQUI'M. 
Plate.  Figs.  2a.b,c. 

Simple,  usually  large,  conical  to  subcylindrical  corallum,  which  in 
the  case  of  specimens  under  three  inches  in  length  is  usually  bent  or  geni- 
culated,  but  in  larger  specimens  is  nearly  straight.  Epitheca  thin,  with 
small  encircling  wrinkles  and  strong  imdulations  of  growth.  Calice  not 
seen.  Septa  very  ntmierous,  strictly  radial  in  arrangement,  extending 
aliout  two-thirds  the  distance  from  the  exterior  toward  the  center,  stout 
and  usually  straight  within  the  outer  vesicular  ssone,  but  becoming  attenu- 
ated and  somewhat  curved  or  a  little  flexuous  in  crossing  the  vesicular 
area,  where  they  alternate  with  an  equal  lunnber  of  very  short,  thin  ones. 
Visceral  chamber  filled  with  numerous  imperfectly  developed  tabulie, 
which  pass  nearly  horizontally  across  the  cavity  with  a  more  or  less 
upward  arcliing.  Vesicular  dissepiments  highly  developed  in  the  periferal 
portion,  forming  numerous  obliquely  ascending  small  vesicles.  Entire 
length  unknown. 

Range  and  Distribution.— Red  Wall  Group.  Fort  Apache,  White  River. 
Salt  River,  Carrixo  Creek  at  the  crossing  of  the  government  trail,  and 
on  Cibicu  Creek,  one  mile  north  of  tlie  V.  S.  Indian  farmer's  residence. 
Arizona. 
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ACERVULARIA  Scliwelgj?. 

ACERVULARIA  DAVIDSOXI  Milne-Edwards  and  Haime. 

[Pal.  Fo?i.  dee  Terr.  Pal.  P.  418.  PI.  9,  Fifi.  4-1  b  {IB-).]* 

Coral  oonipopito.  astrnMforui  and  massive,  composed  of  unequally  si7^dt 
usually  five  or  six-sided  corallites,  liavluR  both  an  outer  and  an  interior, 
slightly  undulated  or  zi^^a.:;  wall.  The  outer  wall  is  thin;  the  inner  wall 
is  rarely  well  defined;  the  surface  sinks,  at  first  gradually  and  then 
abruptly,  to  form  the  cup,  the  diameter  of  which  is  about  one-fifth  of  an 
inch.  The  bottom  of  the  true  calice  is  flat  to  slightly  elevated.  The 
st»i)ta»  are  radially  arranged,  and  are  stout  and  finely  denticulate,  there 
being  about  seven  deuticulations  in  the  space  of  one  line.  They  are 
usually  about  forty-two  in  number,  and  for  the  most  part,  extend  int(» 
the  true  calice.  The  talmhv  are  abundant  in  the  central  area;  the  dis- 
sepiments abundant  in  the  peri  feral  zone.  The  diameter  of  the  larger 
corallites  is  about  one-half  inch. 

This  species  is  most  nearly  allied  lo  .4.  Profunda  Hall,  from  which  it 
is  distinguished  by  the  larger  size  of  the  corallites,  the  greater  constancy 
in  the  size  of  the  calices,  the  less  number  and  less  con.spicuous  denticula- 
tioii  of  the  septa,  and  in  the  zigzag  undulations  of  the  outer  walls. 

Range  and  Distribution.— Devonion  formation,  on  the  government  trail, 
four  miles  east  of  Canyon  Creek.  Arizona;  on  the  John  Dazen  trail,  three- 
fourths  mile  southeast  of  the  cliff  houses  near  Oak  Creek,  and  along  the 
rim  of  the  Tonto  basin,  Arizona;  at  the  falls  of  the  Ohio  and  at  Sandusky. 
Ohio,  etc. 

CKRIOCRINUS? 
Plate,  Fig.  3. 

The  sptuimens  referred  to  this  genus  are  a  few  detached  plates  and 
are  insufficient  to  fully  identify  even  the  genus. 

Position  and  Locality.— Upper  Red  Wall,  nortli  bank  of  White  River 
Canyon,  twelve  miles  southwest  of  Fort  Apache,  Gila  County.  Arizona. 

ARCH.i:OCIDARIS  McCoy. 

ARCII.KOCIDARIS. 
PlHtc,Fi(r.7. 
Tlie  siK'cimens  here  calle<l  .\rrJnn>H(Uiris  are  some  fragments.   They  are 
too  imperfect   for  identification  of  tlie  speeies;  but.  though  much  worn, 
are  sufficient  to  identify  the  genus. 

'^For  a  fifrure  of  tlie  fowil  here  defcrihed  the  reader  is  referred  to  plate  XXX  of  ihe 
November  number  of  the  Ameritnn  (leologiet  for  1903. 
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Position  and  locality.— Upper  Red  Wall,  north  side  of  White  River 
Canyon,  twelve  miles  southwest  of  Fort  Apache,  Arizona. 

FBNESTELLA? 
Plate,  Fig.  4. 

Bryozoa;  reverse  side,  branches  ridged,  long  and  generally  straight; 
dissepiments  from  one-fourth  to  one-half  the  size  of  the  branches;  surface 
covered  with  a  porous  calcareous  covering. 

Tosition  and  Locality.— Upper  Red  Wall,  near  Fort  Apache,  Arizona. 

PUGNAX  HALL  (1893). 

PUGNAX  UTA. 
Plate,  Figf .  8  a,  b. 

Meeli's  description:  Shell  small,  more  or  loss  variable  in  form,  often 
'subtri gonial,  generally  wider  than  long,  more  or  less  gibbous;  front  trun- 
cated, or  sometimes  sinuous  in  outline;  anterior  lateral  margins  rounded 
in  outline;  posterior  lateral  margins  convex  or  nearly  straight  and  con- 
verging toward  the  beak  at  an  angle  of  from  90**  to  120**.  Dorsal  valve 
more  convex  than  the  other,  greatest  convexity  near  the  middle  or  between 
it  and  the  front,  which  has  a  broad,  rather  deep,  marginal  sinus  for  the 
reception  of  the  corresponding  projection  of  the  front  of  the  other  valve; 
mesial  fold  somewhat  flattened,  but  slightly  prominent,  and  rarely  trace- 
able back  of  the  middle  of  the  valve;  generally  composed  of  three  but 
sometimes  four— rarely  more— plications;  side  rounding  down  rapidly  on 
each  side  of  the  mesial  fold,  and  each  occupied  by  about  three  or  four 
plications;  beak  curving  strongly  beneath  that  of  the  other  valve;  interior 
with  a  faint  linear  mesial  ridge,  on  each  side  of  which  is  a  raised  curved 
line  enclosing  an  ovate  space,  occupied  by  the  abductor  muscular  impres- 
sions. Ventral  valve  distinctly  less  convex  than  the  other,  with  a  broad, 
shallow,  short  sinus,  occupied  by  about  two  or  three  plications;  anterior 
lateral  margins  on  each  side  of  sinus,  with  from  two  to  four  plications; 
beak  moderately  prominent,  and  more  or  less  arched,  rather  pointed; 
foramen  small.'' 

Position  and  Locality.— Upper  Red  Wall,  north  bank  of  White  River, 
twelve  miles  southwest  of  Fort  Apache,  Arizona. 
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AMBROCJELIA  Hall  (1860). 

AMBR0C.Ti3LIA  PLANOCONVEXA  Shumard. 
Plate,  Figt.  9  a.  b.  o. 

White's  description*:  "Shell  very  small;  breadth  varying  from  a  little 
more  to  a  little  less  than  the  length;  hinge-line  of  considerable  length, 
but  always  shorter  than  the  full  width  of  the  shell  in  front  of  it;  lateral 
4ind  front  borders  regularly  and"  continuously  rounded. 

The  dorsal  valve  would  be  almost  circular  but  for  its  truncation  by 
the  hinge-line;  nearly  flat,  but  slightly  convex  at  the  umbo,  and  sometimes 
slightly  concave  at  the  front;  beak  minute,  not  prominent;  area  very 
narrow. 

Ventral  valve  capacious,  especially  its  posterior  portion,  which  extends 
much  behind  the  hinge-line,  and  ends  in  a  prominent  strongly  incurving 
I)ointed  beak;  area  very  narrow,  high,  concave,  mesial  sinus  absent,  but 
in  its  place  there  is  usually  a  slight  flattening  at  tlie  front  and  sometimes 
an  indistinctly  impressed  line  is  to  be  seen  extending  from  beak  to  front. 

Surface  apparently  smooth,  but  under  a  lens  it  is  seen  to  be  finely 
granular,  the  apparent  granules  being  the  bases  of  minute  striae;  a  few 
-concentric  lines  of  growth  are  observable  upon  both  valves." 

Position  and  Locality.— Strata  of  the  Upper  Red  Wall,  north  bank  of 
White  River  Canyon,  twelve  miles  southwest  of  Fort  Apache,  Arizona. 

RETICULARIA  McCoy  (1844). 

RETICULARIA  PERPLEXA. 
Plate,Figf.lOa,b. 

Shell  ordinary  size,  nearly  circular  in  outline;  breadth  a  little  more  and 
<!onvexity  a  little  less  than  the  length;  hinge-line  shorter  than  the  full 
width  of  the  shell  in  front  of  it;  lateral  and  front  borders  regularly  and 
continuously  rounded;  cardinal  area  distinct,  arched,  and  moderately  high. 

Ventral  valve  convex,  extending  much  behind  the  hinge-line  in  a 
prominent,  strongly  incurved  beak;  area  small:  mesial  sinus  absent,  but 
In  its  place  there  is  a  slight  flattening  at  the  front  and  three  indistinctly 
impressed  lines  are  to  be  seen  extending  from  front  to  beak.  This  flatten- 
ing gives  to  the  shell  a  slight  sinuosity. 


♦White,  U.  8.  Geog.  Surv.  W.  of  the  lOOth  meridian,  Vol.  IV.  P.  135,  PI.  8.  Figs.  10  a,  b.  o 
Ifr— A.OF  Science,  '03. 
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Dorsal  valve  circular  in  outline  except  where  truncated  by  the  hinge- 
line;  regularly  convex;  beak  less  prominent  than  that  of  the  other  valve, 
extending  beyond  the  hinge-line;  area  very  narrow. 

Surface  marked  by  very  numerous  almost  indistinct  radiating  costiD 
and  by  somewhat  strong  concentric  markings. 

Position  and  Locality.— IJi)per  Red  Wall  Group,  north  bank  of  White 
River  Canyon,  twelve  miles  southwest  of  Fort  Apache,  Arizona. 

DIELUSMA  King  (1859). 

DIELUSMA  BOUVIDINKS  (Morton). 

Plae.  Fig.ll. 

White's  description  (in  part)*:  Shell  ovate  or  elongate-ovate  in  outline; 
sides  behind  the  middle  laterally  comi)ressed.  Ventral  valve  strongly 
arcuate  from  front  to  beak,  the  curvature  being  greatest  behind  the 
middle,  rather  more  capacious  thjin  the  other  valve;  beak  prominent,  in- 
curved; foramen  moderately,  not  squarely,  truncating  the  beak,  but  open- 
ing obliquely  backward,  mesial  sinus  broad,  and  more  or  less  distinct 
at  the  anterior  part  of  the  valve,  but  l)econiing  olisolete  at  or  beliind  the 
middle.  Dorsal  valve  generally  almost  stniight  along  the  me<iian  line 
from  front  margin  to  a  little  behind  the  middle,  from  which  part  it  gently 
curves  to  the  beak;  gently  and  somewhat  unifoimly  c(uivex  from  side  to 
side,  without  a  mesial  fold. 

Surface  nearly  smootli;  shell  structiu'e  finely  punctate. 

Position  and  Locality.— Upper  Red  Wall  Group,  Fort  Apaclie.  Ari^.ona. 

SK.MINULA   McCoy  (1844). 

SKMINTJLA  ARGENT! A  Shepard. 

Plate,  Figs.  12  a,  b,c,e. 

Shell  varying  considerable  in  outline,  generally  subovate:  seldom  as 
wide  as  long,  usually  moderately  gibbous,  but  sometimes  old  shells  are 
much  inflated.  Ventral  valve  generally  a  little  more  capacious  tlian  the 
dorsal;  beak  rather  prominent.  Incurved;  mesial  sinus  usually  not  very 
deep,  and  becoming  obsolete  about  the  middle. 


m.  S.  Geog.  Sarv.  W.  of  the  lOOth  meridian.  Vol.  IV,  P.  U4,  PI.  XI,  Figs.  10  «,  b,  c. 
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Dorsal  valve  somewhat  uniformly  convex,  but  most  prominently  so 
near  the  umbo;  beak  small,  slightly  prominent,  mesial  fold  entirely  want- 
ing as  a  rule.  Surface  marked  by  faint  traces  of  radiating  striae  and  by 
occasional  imbricating  lines  of  growth. 

Range  and  Distribution.— Upper  Red  Wall  group  ai>d  Lower  Aubrey; 
Carrixo  Creek,  at  the  confluence  of  White  and  Black  rivers,  and  on  either 
side  of  White  River  in  Maricopa  County,  and  at  Fort  Apache  and  at 
Jemez,  New  Mexico,  Wliite  River.  Arizona,  etc.  Common  throughout  the 
upper  carboniferous  of  America  and  in  England  and  India  in  the  suh- 
carbonlferous  also.    Its  range  also  extends  into  the  Permian. 


MYALINA  de  Konnick,  1844. 

MYALINA? 

Plate,  Fig.  13. 

The  specimen  here  figured  in  outline  is  too  badly  cruslied  to  warrant 
a  description,  but  is  obviously  a  member  of  the  genus  Myalina. 

Position  and  Locality.— Upper  strata  of  th^  Upper  Red  Wall,  south 
side  of  White  River  Canyon,  one  mile  west  of  Fort  Apache,  Arizona. 

KUOMPHALUS  Sowbery  (1815). 

EUOMPHALLkS  PERNODOSUS  Meek  and  Worthen. 

Plate,  Figs.  14  a,  b,c,e 

White's  description*  (in  part):  "Shell  rather  above  medium  size  when 
full  grown,  nearly  discoldal,  the  spire  being  only  very  slightly  elevated, 
and  the  Inner  portion  of  it  beinj?  quite  flat,  or  evenly  depressed.  Test 
thick,  volutions  five  or  six,  the  upper  side  flattened  and  sloping  gently 
Inward  to  the  distinct  suture,  outer  side  flattened,  convex,  under  side 
rounding;  the  angles  formed  by  the  upper  and  outer  sides  constitute  a 
distinct  carina  which  is  rugose  or  corrugated  upon  the  outer  volution; 
upon  the  under  side  of  the  volutions  there  is  a  row  of  moderately  large, 
rounded  nodes,  separated  by  spaces  of  about  their  own  width,  those  of 
the  last  half  of  the  outer  volution  being  obsolete;"  umbilicus  not  seen. 


*U.  S.  CreoR.  Surv.  W.  of  the  100th  moridian,  Vol.  IV,  P.  158,  PI.  12,  Figa.  2  a,  b,  c. 
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PLATE  EXPLANATION. 


Fig. 

3. 

Fig. 

4. 

Fig. 

6. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig.    1.    Pusulina  secalica. 

la.    A  specimen  showing  tlie  aeptal  furrows  and  the  cen- 
trifugal aperture. 

1  b.    Some  weathered  8X)ecimens. 

Fig.    2.    Oampliophylum  torqnum 

2  a.    Longitudinal  view  of  a  portion  of  a  coral. 
2  b.    Cross  section. 

2  c.    A  longitudinal  section  showing  tabulae. 

Some  crinoid  plates 

Fenestella  ?  

?  Rliombopera  ? 

Hemeitrypa  ? 

Archaeocidaris  spines 

Pugnax  uta 

8  a.    Ventral  valve. 

8  b.     Dorsal  valve. 

Fig.     9.    Ambocaelia  planoconvexa 

9  a.    Dorsal  view. 
9  b.    Ventral  view. 

9  c.    Side  view. 

Fig.  10.     Reticnlaria  peri)lexa 

10  a.     Ventral  valve. 
10  b.     Dorsal  valve. 

Fig.  11.    Diela^ma  bovidines,  dorsal  view 

Fig.  12.     Seminula  argentia    

12  a.     Ventral  valve  showing  sinus. 

12  b,  f  and  g.     Dorsal  views. 

12  c.    Dorsal  view  of  a  young  specimen. 

12  e.     Side  view. 

12  m.     An  old  specimen. 

Fig.  13.    Myalina  ?    Outline  only 

Fig.  14  a,  b,  c,  e.    Fragments  of  an  Euomplialus  pernodosus 

Fig.  16.     Productus  punctatus 

15  a.    A  portion  of  tlie  dorsal  valve. 

15  b.    Inside  of  dorsal  valve,,  showing  muscular  impres- 
sions. 
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Position  and  Locality.— In  limestone  strata  at  top  of  the  lower  Aubrey 
group,  Aubrey  Cliff,  one  mile  nortlioast  of  White  River,  and  at  tlie  cross- 
ing of  the  government  trail  on  Carrixo  Creek,  Arizona. 


CALAMARI.Ii:. 

CALAMITES. 

CALAMITES  CANN.15F0RMIS. 

Long,  slender,  tapering  reed-like  stem.  Jointed  and  having  a  large  pith. 
Its  exterior  surface  is  finely  striated,  but  the  stria?  are  not  continuous, 
.  Ijut  are  interrupted  at  the  joints  by  a  "break."  The  striro  on  each  side 
of  said  **joint  break"  correspond  to  each  other.  Each  stria  has  a  small 
pinhead-like  projection  on  it  near  its  upper  extremity.  The  bark  which 
was  left  in  the  cast  is  about  1-132  of  an  inch  in  thickness.  It  seemed 
to  be  fibrous.  The  striie  impressions  and  tlie  grooves  ]>etween  the  strire 
which  were  filled  with  the  bark  tissue  show  very  distinctly,  the  latter 
being  ridges  on  the  inside  of  the  bark,  the  former  depressions.  The 
leaves  were  strap-like  (?)  the  stem  is  flattened  and  in  its  longer  diameter, 
three  feet  above  the  ground  it  exceeded  five  inches.  At  its  lower  end  the 
joints  grow  rapidly  smaller  and  shorter,  so  that  this  end  is  conical,  but  so 
curved  as  to  represent  a  dog's  tearing  tooth.  From  these  lower  tapering 
joints  came  out  the  small  roots  which  nourished  this  peculiar  tree  and 
which  were  still  found  imljedded  in  the  clayey  stratum  l)y  the  writer. 
The  top  of  tlie  stem  was  not  found  but  it  most  likely  was  cone-like. 

Habitat.— West  of  Cibicu  Creek  and  one  mile  north  of  the  Pluunix- 
Fort  Apache  trail,  Arizona.  The  specimen  above  descrilied  was  found  im- 
bedded in  a  shaley  white  sandstone,  underlaid  with  a  thin  stratum  of  clay, 
into  which  the  lower  part  of  the  above-mentioned  tree  extended.  The 
location  is  on  the  east  side  of  the  mesa  to  the  west  of  the  aforementioned 
Cibicu  Creek,  and  about  42  feet  below  its  summit.* 


'^The  specimen  here  described  was  Font  to  the  univerbity  at  Albuquerque,  N.  M.,  and  is 
now  in  the  collection  there. 
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The  Sun  or  Gunelpiya  Medicink  Disk. 


Hy  Albert  H.  Ueaoax. 


This  disk  is  used  as  a  last  resort  in  the  Apache  medicine  ceremonies. 
It  is  drawn  on  a  leveled,  sanded  spot  of  ground  some  sixteen  feet  in 
diameter.  The  materials  used  in  painting  the  figures  are  obtained  as 
follows:  The  green  is  ground  up  leaves;  the  red,  ground  up  sandstone: 
the  yellow  ground  up  limestone;  the  black,  powdered  charcoal.  The 
rings  separating  the  concentric  spaces  are  rainbow  circles,  trhe  central 
figure  is  the  sun,  and  the  squ^ii-os  associated  with  the  sun  are  the  medicine 
blocks.  The  first  and  second  concentric  spaces  from  the  central  area 
represent  land;  the  space  in  which  the  frogs  are  swimming,  water:  and 
the  outer  concentric  space,  the  abode  of  the  gods. 

This  drawing  is  an  Apache  prayer  in  an  elaborate  form.  In  it  tliey 
have  all  the  gods  of  the  universe  represented,  and  on  the  mercy  of  these 
gods  they  throw  the  patient.  As  has  been  stated  this  is  a  last  resort. 
The  gods  can  either  make  the  sick  one  well  or  take  him  to  themselves, 
that  is,  to  the  Happy  Hunting  Ground. 

When  this  drawing  is  completed,  which  is  always  at  about  four  o'clock 
in  the  afternoon  of  the  same  day  in  which  it  was  commenced,  the  patient 
is  carried  and  placed  on  the  central  figure  with  face  toward  the  evening 
sun.  A  medicine  dancer  wearing  a  ghost  hat  then  enters  the  medicine 
circle,  and,  carrying  a  bowl  partly  filled  witn  water  in  one  hand,  he  takes 
a  pinch  of  dust  from  each  of  the  representative  figures  and  puts  it  into 
the  l)owl.  Having  completed  his  dust-gathering,  he  proceeds  to  the  sick 
one  and  daubs  him  all  over  witli  the  muddied  water.  This  being  com- 
pleted, he  sends  a  hissing  breath  through  his  hands,  thus  expelling  sick 
to  the  four  quarters  of  the  earth.  He  then  leaves  the  medicine  circle  and 
gallops  off  into  o1>scurity.'  When  he  has  departed  the  chief  medicine  man. 
after  sprinkling  tlie  patient  with  cattail  flag  pollen  as  he  prays  to  the 
gods,  takes  up  tlie  bowl  of  muddied  water  left  by  the  ghost  dancer,  and 
daul>s  tlie  patient  as  the  ghost  dancer  had  daul>ed  him  before,  while  those 
present  cliaiit  n  medicine  song  to  the  gods.  When  he  has  completed  his 
task,  the  oldest  woman  present  takes  the  muddied  l)owl  and  continues  the 
daui)ing  process.     Her  act  completes  the  ceremony.     The  sick  one  is  then 
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carried  from  tlie  scene  and  all  who  wish,  gather  dust  from  the  repre- 
sentatives of  the  godc  and  put  it  into  some  containing  receptacle,  usually 
a  tobacco  sack.  The  dust  gathering  being  completed,  the  medicine  disk 
is  at  once  obliterated.  It  must  be  made,  used,  and  destroyed  in  a  day. 
On  the  night  following  the  Gunelpiya  medicine  disk  performances,  the 
ghost  dance  is  given  for  the  benefit  of  the  sick  one.  The  next  day  the 
patient  usually  dies. 


The  Sun  or  Gunelpiya  Medicine  Disk. 
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Thb  Fossils  of  the  Red  Wall  Comparbd  with  Those  of  the 
Kansas  Coal  Measures. 


By  Albert  B.  Reagan. 


For  the  purpose  of  definitely  determining  the  age  of  the  upper  half  of 
the  Red  Wall  limestone  of  the  Rocky  Mountains  the  writer  has  prepared 
the  following  tabulated  comparison  of  the  fossils  of  that  series  of  rocks 
with  those  of  the  Kansas  Coal  Measures.  The  Kansas  fossils  were  taken 
from  Dr.  J.  W.  Beede's  Carboniferous  Invertebrates  of  Kansas  (Univ. 
QeoL  Surv.  of  Kansas,  vol.  VI,  pp.  1-187,  plates  1-22).  Some  of  the  Upper 
Red  Wall  fossils  were  identified  by  Prof.  Meek  (see  Gilbert's  Report,  U.  S. 
Geog.  Surv.  w.  of  the  lOOth  meridian,  vol.  Ill,  p.  178);  some  by  Prof. 
White  (see  White's  Report  in  voL  IV,  U.  S.  Geog.  Surv.  w.  of  the  lOOth 
meridian);  the  others  by  the  writer,  under  the  direction  of  Dr.  Beede  of 
the  University  of  Indiana.  The  fossils  identified  by  Meek  are  marked 
(1),  those  by  White  (2). 


RED  WALL  FOSSILS. 

Fnsulina  secalica. 
Oamphophyllnm  torqaam. 


Archaeocidaris    ? 
ArchsBOcidaris  tadifer. 
Derbya    ? 
Derbya  crassa. 


Derbya  Knokuk. 
Derbya  affinis. 

Ohonetes  mesolobus.  ^ 


KANSAS  FOSSILS. 

Fusnlina  secalica. 
Anolopra  anna. 
Oamphophyllnm  torqnom. 
Limopteria  alata. 
Trachypora  anstini. 
Archaeocidaris  agassiz. 
Arcbseocidaris  tudifer. 
Derbya  bennetti. 
Derbya  crassa. 
Derbya  cymbula. 
Derbya  biloba. 
Derbya  Knokuk. 

Ohonetes  granulifer. 
Ohonetes  mesolobus. 
Ohonetes  glaber. 
Ohonetes  vememlianus. 
Productus  pertenius. 
Productus  symmetricuH 
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Prodiictus  nebrascensis. 
Porductus  eostatns.  *   ^ 

Prodnctus  semi-ret icnlat us.  ^ 
Productus  pTattenianns.  ^ 
Prodnctus.     ? 

Productus,  like  P.  portlockienus. 
Keticularia  perplexa. 
Ambocoplia  planoconvoxa. 
Spirif era  kvni  w: k r u ?, i  k , 
HeniijjrouiiPB  crinistria. 
Hemipronites  crassus.  ^ 
Spirifer  cameratus. 

Pu^ax  uta. 

Meekella  striatacostata. 


Aviuculopecteu  iiiterliueatus.  * 
Aviiiculoi)ecteii  occidental  is. 


Aviuculopecteu     ? 
Mouoteria  mariam .  • 
Myalina  sp. 
Myalina  (?)  swallovi.' 
Nnculaua  (?). 
Scliizodns  (?)'  sp. 

RhomboiK)ra  sp. 
Fonestella  slinuiardi. ' 
Fenestella  sp. 
Polypora  stragulata.  * 
Glauconomt^  ncrt*ides. 
Svnoeladia  biseralis. 


Productus  nebrascensis. 
Productus  costatus. 
Productus  longispiuus. 
Productus  semi-ret iculatus. 
Productus  cora. 
Productus  sp.« 

Reticularia  peri>l^xa. 
Amboco^lia  plauoconvexa. 
Spiriferina  kentuckyensis.* 


Spirifer  cameratus. 

Enteletes  hemiplicata. 

Pugiiax  uta. 

Pugnax  rockymontaua 

M(H^kella  striatacostata. 

Avinculopecten  hertzeri. 

Avinculopecten  providencensis. 

Avinculopecten  sculpt  ilis. 
I  Avinculopecten  interlineatus. 
!  Aviiu'iilfjin  oi<  ti  oc<'ident«lis. 
I  Avinculoppi'ti  II  carbon i ferns. 
j  Aviuculopecteu  McCoyi. 
I  Aviijculopf^cten  germanus. 

Aviiicalop<'Cteu  sp.  * 

Limopteria  mariam. 

Myalina  sp. 

Myalina  swallovi. 

Nuculana  bellistriata. 
I  Schizodus  wluuderi. 
I  Schizodus  liari. 

Rhombopora  lepidodendroides. 

Fenestella  sliumardi. 

Fenestella  sp. 
I  Polypora  sp. 
j  Pinnatopora  tenuilineata. 
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Fistulipora  iiodulifera. 
Modiolat?)     ? 
Murchisonia  sp. 
Platysomus^  sp. 
Phillipsia-  sp. 
Nantilus  occideutalis. 
Euomplialus  (likeE.  nodosns).^ 
Enomphalns  peniodosus. 
Macroclieilus-  sp. 
Pleurotomoria^  sp. 

Bellerophoii  crassus. 
Dielasma  bovidines. 
Sominula  argentia. 


Fistuipora  uodulifora. 
Modiola  sulbelliptica. 
MurcliisoDia  sp. 

Phillipsia  sp.* 
Nautilus  planovolvis. 
Eu^mphalus  sp.* 
Euomplialus  peniodosus.* 

Pleurotomeria  tabulata. 
Pleurotomoria  sp. 
BellcTophon  crassus. 
Dielisma  bovidines. 
Semiuula  argentia. 


Of  the  3G  genera  of  the  Upper  Red  Wall  tabulated  above,  32  are  repre- 
sented  in  the  fossils  of  the  Kansas  Coal  Measures,  and  of  the  32  species 
identified  20  are  Identical.  The  tabulated  comparison,  therefore,  deter- 
mines the  age  of  the  Upper  Rod  Wall  of  Arizona  to  be  practically  the 
same  as  that  of  the  Kansas  Coal  Measures. 


NoTR.— The  gpecics  and  genera  marked  C^')  were  taken  from  Bulletin  211  of  the  U.  S. 
Geological  Survey.  Some  of  the  other  Kansas  species  (not  marked)  were  taken  from  Dr. 
Beede's  Report,  Kansat  I'nivcrsity  Science  Bulletin,  Vol.  I,  No.  7,  September,  1902. 


NOTICE. 

Owing  to  the  limitations  of  the  appropriation  and  tlie  length 
of  the  paper,  it  wan  found  necet^sary  to  defer  until  1904  the 
publication  of  the  paper  described  below  : 


Ecological  Notes  on  the  Birds  Occurrini;  Within  a  Radius 
OF  Five  Miles  of  the  Indiana  University  Campus. 


By  Waldo  Lee  McAtee. 


With  Photograpliic  Illustrations  by  Clarence  Guy  Littell. 
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AN  ACT  TO  PROVIDE  FOR  THE  PUBLICATION  OF  THE  REPORTS 
AND  PAPERS  OF  THE  INDIANA  ACADEMY  OF  SCIENCE. 

[Approved  March  11, 18d5.] 

Whereas,  The  Indiana  Academy  of  Science,  a  chartered 
scientific  association,  has  embodied  in  its  constitution  a  "*™  *' 
provision  that  it  will,  upon  the  request  of  the  Governor,  or  of  the  several 
departments  of  the  State  government,  through  the  Governor,  and  through 
its  council  as  an  advisory  body,  assist  in  the  direction  and  execution 
of  any  investigation  within  its  province,  without  pecuniary  gain  to  the 
Academy,  provided  only  that  the  necessary  expenses  of  such  investigation 
are  borne  by  the  State;  and, 

Whereas,  The  reports  of  the  meetings  of  said  Academy,  with  the 
several  papers  read  before  it,  have  very  great  educational.  Industrial 
and  economic  value,  and  should  be  preserved  in  permanent  form;  and 

Whereas,  The  Constitution  of  the  State  makes  it  the  duty  of  the 
General  Assembly  to  encourage  by  all  suitable  means  intellectual,  scien- 
tific and  agricultural   improvement;  therefore. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  p  , ,.  ..  - 
State  of  Indiana,  That  hereafter  the  annual  reports  of  the  the  Reports  of 
meetings  of  the  Indiana  Academy  of  Science,  beginning  ^*ademy'of 
with  the  report  for  the  year  1804,  including  all  papers  of  Science, 
scientific  or  economic  value,  presented  at  such  meetings,  after  they  shall 
have  been  edited  and  prepared  for  publication  as  hereinafter  provided, 
shall  be  pul)lished  by  and  under  the  direction  of  the  Commissioners 
of   Public   Printing   and  Binding. 

Sec.  2.     Said  reports  shall  be  edited  and  prepared  for 

publication   without  expense  to  the   State,   by   a   corps  of     Editing 

Reports, 
editors  to  be  selected  and  appointed  by  the  Indiana  Acad- 
emy of  Science,   who  shall  not,  by  reason  of  such  services,   have  any 
claim  against  the  State  for  compensation.     The  form,  style  of  binding, 

paper,  typography  and  manner  and  extent  of  illustration  of 

Number  of 
such  reports,  shall  be  determined  by  the  editors,   subject     printed 

to  the  npprovnl  of  the  Commissioners  of  Public  Printing     R«Port«. 

and  Stationery.     Not  less  than  1,500  nor  more  than  3,000  copies  of  each 


of  said  reports  shall  be  published,  the  size  of  the  edition  within   said 
limits  to  be  determined  by  the  concurrent  action  of  the  editors  and  the 
Commissioners  of  Public  Printing  and  Stationery:     Provided,  That  not 
to  exceed  six  hundred  dollars  ($G00)  shall  be  expended  for 
roTito.  g^^jj  publication  in  any  one  year,  and  not  to  extend  beyond 

1896:    Provided,  That  no  sums  shall  be  deemed  to  be  appropriated  for 
the  year  1894. 

Sec.  3.    All  except  three  hundred  copies  of  each  volume 

Disposition         ^f  g^id  reports  shall  be  placed  in  the  custody  of  the  State 
of  Reports. 

Librarian,  who  shall  furnish  one  copy  thereof  to  each  pub- 
lic library  in  the  State,  one  copy  to  each  university,  college  or  normal 
school  in  the  State,  one  copy  to  each  high  school  in  the  State  having 
a  library,  which  shall  make  application  therefor,  and  one  copy  to  such 
other  institutions,  societies  or  persons  as  may  be  designated  by  the 
Academy  through  its  editors  or  its  council.  The  remaining  three  hundred 
copies  shall  be  turned  over  to  the  Academy  to  be  disposed  of  as  it 
may  determine.  In  order  to  provide  for  the  preservation  of  the  same 
It  shall  be  the  duty  of  the  Custodian  of  the  State  House  to  provide 
and  place  at  the  disposal  of  the  Academy  one  of  the  unoccupied  rooms 
of  the  State  House,  to  be  designated  as  the  office  of  the  Indiana  Academy 
of  Science,  wherein  said  copies  of  said  reports  belonging  to  the  Academy, 
together  with  the  original  manuscripts,  drawings,  etc.,  thereof  can  be 
safely  kept,  and  be  shall  also  equip  the  same  with  the  necessary  shelving 
and  furniture. 

Sec.  4.  An  emergency  is  hereby  declared  to  exist  for 
Bmerceiicy.  ^^^  immediate  taking  effect  of  this  act,  and  it  shall  there- 
fore take  effect  and  be  in  force  from  and  after  its  passage. 


AN    ACT    FOR   THE   PROTECTION    OF    BIRDS,    THEIR    NESTS 

AND  EGGS. 

[Approved  March  5,1891.] 

Section  1.    Be  it  enacted  by  the  General  Assembly  of  the 
State  of  Indiana,  That  It  shall  be  unlawful  for  any  person       "    ' 
to  kill  any  wild  bird  other  than  a  game  bird,  or  purchase,  offer  for  sale 
any  such  wild  bird  after  it  has  been  killed,  or  to  destroy  the  nests  or 
the  eggs  of  any  wild  bird. 

Sec.  2.  For  the  purpose  of  this  act  the  following  shall 
be  considered  game  birds:  the  Anatidse,  commonly  called  *™«Bir  s. 
swans,  geese,  brant,  and  river  and  sea  ducks;  the  Rallidse,  commonly 
known  as  rails,  coots,  mudhens,  and  gallinules;  the  Limicolse,  commonly 
known  as  shore  birds,  plovers,  surf  birds,  snipe,  woodcock  and  sand- 
pipers, tattlers  and  curlews;  the  Gallinse,  commonly  known  as  wild 
turkeys,  grouse,  prairie  chickens,  quail,  and  pheasants,  all  of  which  are 
not  intended  to  be  affected  by  this  act. 

Sec.  3.    Any  person  violating  the  provisions  of  Section 
1  of  this  act  shall,  upon  conviction,  be  fined  in  a  sum  not      ****  ^* 
less  than  ten  nor  more  than  fifty  dollars,  to  which  may  be  added  im- 
prisonment for  not  less  than  five  days  nor  more  than  thirty  days. 

Sec.  4.    Sections  1  and  2  of  this  act  shall  not  apply  to 
any  person  holding  a  permit  giving  the  right  to  take  birds       *'™  *** 
or  their  nests  and  eggs  for  scientific  purposes,  as  provided  in  Section 
6  of  this  act 

Sec.  6.     Permits    may   be   granted    by    the    Executive    pgymitsto 

Board  of  the  Indiana  Academy  of  Science  to  any  properly    Science. 

accredited  person,  permitting  the  holder  thereof  to  collect  birds,  their 

nests  or  eggs  for  strictly  scientific  purposes.     In  order  to  obtain  such 

permit  the  applicant  for  the  same  must  present  to  said  Board  written 

testimonials  from  two  well-known  scientific  men  certifying  to  the  good 

character  and  fitness  of  said  applicant  to  be  entrusted  with  such  privilege, 

and  pay  to  said   Board   one  dollar   to  defray   the   necessary   expenses 

attending  the  granting  of  such  permit,  and  must  file  with 

said  Board  a  properly  executed  bond  in  the  sum  of  two 

hundred  dollars,  signed  by  at  least  two  responsible  citizens  of  the  State 

as  sureties.    The  bond  shall  be  forfeited  to  the  State  and 

Bond 
the  permit  become   void   upon   proof  that  the   holder  of      forfeited. 
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such  permit  has  killed  any  bird  or  tal^en  the  uests  or  eggs  of  any  bird 
for  any  other  purpose  than  that  named  in  this  section,  and  shall  furtlier 
be  subject  for  each  offense  to  the  penalties  provided  in  this  act. 

Sec.  6.  Tlie  permits  authorized  by  this  act  shall  be 
wo  yoars.  ^^  force  for  two  years  only  from  the  date  of  their  issue, 

and  shall  not  be  transferable. 

Sec.  7.  The  English  or  European  House  Sparrow 
ir  8  of  prey.  (Paggej.  domesticus).  crows,  hawlis.  and  other  birds  of  prey 
are  not  included  among  the  birds  protected  by  this  act. 

Sec.  8.  All  acts  or  parts  of  acts  heretofore  passed  in 
Acts  repea  e  .     (jQuflj^^  with  the  provisions  of  this  act  are  hereby  repealed. 

Sec.  9.  An  emergency  is  declared  to  exist  for  the  Im- 
Bmergency.  mediate  taking  effect  of  this  act.  therefore  the  same  shall 
be  in  force  and  effect  from  and  after  its  passage. 
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CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  association  shall  be  called  the  Indiana  Academy 
of  Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  scientific  research 
and  the  diffusion  of  knowledge  concerning  the  various  departments  of 
science;  to  promote  Intercourse  between  men  engaged  in  scientific  work, 
especially  in  Indiana;  to  assist  by  investigation  and  discussion  in  devel- 
oping and  making  known  the  material,  educational  and  other  resources 
and  riches  of  the  State;  to  arrange  and  prepare  for  publication  such 
reports  of  investigation  and  discussions  as  may  further  the  aims  and 
objects  of  the  Academy  as  set  forth  in  these  articles. 

Whereas,  the  State  has  undertaken  the  publication  of  such  proceed- 
ings, the  Academy  will,  upon  request  of  the  Governor,  or  of  one  of 
the  several  departments  of  the  State,  through  the  Governor,  act  through 
its  council  as  an  advisory  body  in  the  direction  and  execution  of  any 
investigation  within  its  province  as  stated.  The  necessary  expenses 
incurred  in  the  prosecution  of  such  investigation  are  to  be  borne  by 
the  State;  no  pecuniary  gain  is  to  come  to  the  Academy  for  its  advice 
or  direction  of  such  investigation. 

The  regular  proceedings  of  the  Academy  as  published  by  the  State 
shall  become  a  public  document. 

ARTICLE  II. 

Section  1.  Members  of  this  Academy  shall  be  honorary  fellows, 
fellows,  non-resident  members  or  active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work, 
or  in  original  research  in  any  department  of  science,  shall  be  eligible 
to  active  membership.  Active  members  may  be  annual  or  life  members. 
Annual  members  may  be  elected  at  any  meeting  of  the  Academy; 
they  shall  sign  the  constitution,  pay  an  admission  fee  of  two  dollars, 
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and  thereafter  an  annual  fee  of  one  dollar.  Any  person  who  shall 
at  one  time  contribute  fifty  dollars  to  the  funds  of  this  Academy 
may  be  elected  a  life  member  of  the  Academy,  free  of  assessment. 
Non-resident  members  may  be  elected  from  those  who  have  been  active 
members  but  who  have  removed  from  the  State.  In  any  case,  a  three- 
fourths  vote  of  the  members  present  shall  elect  to  membership.  Appli- 
cations for  membership  in  any  of  the  foregoing  classes  shall  be  referred 
to  a  committee  on  application  for  membership,  who  shall  consider  such 
application  and  report  to  the  Academy  before  the  election. 

Sec.  3.  The  members  who  are  actively  engaged  in  scientific  worli, 
who  have  recognized  standing  as  scientific  men,  and  who  have  been 
members  of  the  Academy  at  least  one  year,  may  be  recommended  for 
nomination  for  election  as  fellows  by  three  fellows  or  members  per- 
sonally acquainted  with  their  work  and  character.  Of  members  so 
nominated  a  number  not  exceeding  five  in  one  year  may,  on  recom- 
mendation of  the  Executive  Committee,  be  elected  as  fellows.  At  the 
meeting  at  which  this  is  adopted,  the  members  of  the  Executive  Com- 
mittee for  1894  and  fifteen  others  shall  be  elected  fellows,  and  those 
now  honorary  members  shall  become  honorary  fellows.  Honorary  fel- 
lows may  be  elected  on  account  of  special  prominence  in  science,  on 
the  written  recommendation  of  two  members  of  the  Academy.  In 
any  case  a  three-fourths  vote  of  the  members  present  shall  elect. 


ARTICLE  III. 

Section  1.  The  oflacers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  hold  ofllce  one  year.  They  shall 
consist  of  a  President,  Vice-President,  Secretary,  Assistant  Secretary, 
Press  Secretary,  and  Treasurer,  who  shall  perform  the  duties  usually 
pertaining  to  their  respective  oflices  and  In  addition,  with  the  ex-Presi- 
dents of  the  Academy,  shall  constitute  an  Executive  Committee.  The 
President  shall,  at  each  annual  meeting,  appoint  two  members  to  be 
a  committee  which  shall  prepare  the  programs  and  have  charge  of  the 
arrangements  for  all  meetings  for  one  year. 

Sec.  2.  The  annual  meeting  of  this  Academy  shall  be  held  in  the 
city  of  Indianapolis  within  the  week  following  Christmas  of  each  year, 
unless    otherwise   ordered   by   the    Executive    Committee.      There   shall 
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also  be  a  summer  mei^ting  at  sueli  time  and  place  as  may  be  decided 
upon  by  the  Executive  Committee.  Other  meetings  may  be  called  at 
the  discretion  of  the  Executive  Committee.  The  past  Presidents,  together 
with  the  officers  and  Executive  Committee,  shall  constitute  the  Council 
of  the  Academy,  and  represent  it  in  the  transaction  of  any  necessary 
business  not  specially  provided  for  in  this  constitution,  in  the  interim 
between  general  meetings. 

Sec.  3.  This  constitution  may  be  altered  or  amended  at  any  annual 
meeting  by  a  three-fourths  majority  of  the  attending  members  of  at 
least  one  year's  standing.  No  question  of  amendment  shall  be  decided 
on  the  day  of  its  presentation. 


BY-LAWS. 


1.  On  motion,  any  special  department  of  science  shall  be  assigned 
to  a  curator,  whose  duty  it  shall  be,  with  the  assistance  of  the  other 
members  Interested  in  the  same  department,  to  endeavor  to  advance 
knowledge  in  that  particular  department.  Each  curator  shall  report 
at  such  time  and  place  as  the  Academy  shall  direct.  These  reports 
shall  include  a  brief  summary  of  the  progress  of  the  department  during 
the  year  preceding  the  presentation  of  the  report. 

2.  The  President  shall  deliver  a  public  address  on  the  morning  of 
one  of  the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

3.  The  Press  Secretary  shall  attend  to  the  securing  of  proper  news- 
paper reports  of  the  meetings  and  assist  the  Secretary. 

4.  No  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least 
fifteen  days  before  such  meeting. 

5.  No  bill  against  the  Academy  shall  be  paid  without  an  order 
signed  by  the  President  and  countersigned  by  the  Secretary. 

G.  Members  who  shall  allow  their  dues  to  remain  unpaid  for  two 
years,  having  been  annually  notified  of  their  arrearage  by  the  Treasurer, 
shall .  have  their  names  stricken  from  the  roll. 

7.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
business. 
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MEMBERS. 


FELLOWS, 

R.  J.  Aley »1898 Bloomington. 

Frank  M.  Andrews 1904 Bloomington. 

J.  O.  Arthnr 1893 Lafayette. 

G^rge  W.  Benton 1896 Indianapolis. 

A.  J.  Bigney 1897 Moore's  Hill. 

A.  W.  Bitting 1897 West  Lafayette. 

Donaldson  Bodine 1899 Crawfordsville. 

W.  S.  Blatchley 1893 Indianapolis. 

H.  L.  Bniner 1899  Irvington. 

Severance  Bnrrage 1898 Lafayette. 

A.  W.  Butler 1893 Indianapolis. 

J.  L.  Campbell** 1893 Crawfordsville. 

Mel.  T.  Cook 1902 Santiago,  Cuba. 

John  M.  Coulter 1893 Chicago,  111. 

Stanley  Coulter 1893 Lafayette. 

Glenn  Culbertson 1899 Hanover. 

D.  W.  Dennis 1896 Richmond. 

C.  R.  Dryer 1897 Terre  Haute. 

C.  H.  Eigenmanu 1893 Bloomington. 

Percy  Norton  Evans 1901 West  Lafayette. 

A.  L.  Foley ; 1897 Bloomington. 

Katherine  E.  Golden 1895 Lafayette. 

M.  J.  Golden 1899 Lafayette. 

W.  F.  M.  Goss 1893 Lafayette. 

Thomas  Gray 1893 Terre  Haute. 

A.  S.  Hathaway 1895 Terre  Haute. 

W.  K.  Hatt 1902 Lafayette. 

Robert  Hessler 1899 Logansport. 

H.  A.  Huston 1893 Lafayette. 

Edwin  S.  Johannott 1904 Terre  Haute. 

Arthur  Kendrick 1898 Terre  Haute. 

Robert  E.  Lyons 1896 Bloomington. 

W.  A.  McBeth 1904 Terre  Haute. 


^Date  of  election. 
••^'Deceased. 
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V.  F.  Marsters 1893 Bloomiugton. 

C.  L.  Mees 1894 Terre  Haute. 

J.  A.  Miller 1904 Bloomington. 

W.  J.  Moenkhaus 1901 Bloomington. 

Joseph  Moore ♦1896     . .     Riclimond. 

D.  M.  Mottier 1893 Bloomington. 

J.  P.  Naylor 1903 Greencastle. 

W.  A.  Noyes 1893 Washington,  D.  C. 

J.  H.  Ransom 1902 Lafayette. 

L.  J.  Rettger 1896 Terre  Haute. 

J.  T.  Scovell 1894 Terre  Haute. 

Alex  Smith 1893 Chicago,  111. 

W.  E.  Stone 1893  Lafayette. 

Joseph  Swain 1898 Swarthmore,  Pa. 

M.  B.  Thomas 1893 Crawfordsville. 

O.  A.  Waldo 1893 Lafayette. 

P.  M.  Webster 1894 . .  Champaign,  111. 

Jacob  Westlund 1904 Lafayette. 

H.  W.  Wiley 1895 Washington,  D.  O. 

John  S.  Wright 1894 Indianapolis. 


yOX-BESIDENT  MEMBERS. 

George  H.  Ashley Charleston,  S.  0. 

M.  A.  Brannon Grand  Forks,  N.  D. 

J.  C.  Branner Stanford  University,  Cal. 

D.  H.  Campbell Stanford  University,  Cal. 

A.  Wilmer  Duff Worcester,  Mass. 

B.  W.  Everman Washington,  D.  C. 

Charles  H.  Gilbert Stanford  University,  Cal. 

C.  W.  Green Stanford  University,  Cal. 

C.  W.  Hargitt Syracuse,  N.  Y. 

O.  P.  Hay New  York  City. 

Edward  Hughes Stockton,  Cal. 

O.  P.  Jenkins Stanford  University,  Oal. 

D.  S.  Jordan Stanford  University,  Cal. 

J.  S.  Kingsley Tufts  College,  Mass. 


^^Date  of  election. 
2— A.  OF  SCIENCB,  '04. 
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D.  T.  MacDougal Bronx  Park,  New  York  City . 

T.  O.  Mendenhall Worcester,  Mass. 

Alfred  Springer Cincinnati,  Ohio. 

L.  M.  Underwood New  York  City. 

Robert  B.  Warder Washington,  D.  C. 

Emest  Walker Clemson  College,  S.  C. 


ACTIVE  MEMBERS. 

Gteorge  Abbott Indianapolis. 

G^eorge  O.  Ashman Frankfort. 

Edward  Ayres Lafayette. 

Edward  Hngli  Bangs Indianapolis. 

Walter  D.  Baker Indianapolis. 

Arthur  M.  Banta Franklin. 

J.  W.  Beede Bloomington. 

William  N.  Blanchard Greencastle. 

Edwin  M.  Blake Lafayette. 

Lee  F.  Bennett Valparaiso. 

Charles  S.  Bond Richmond. 

Fred.  J.  Breeze  Delphi. 

E.  M.  Bruce Weston,  Oregon. 

Herman  S.  Chamberlain Indianapolis. 

E.  J.  Chansler Bicknell. 

Otto  O.  Clayton Greneva. 

Howard  W.  Clark Chicago,  111. 

Gteorge  Clements Crawfordsville. 

Charles  Clickener    Silverwood,  R.  D.  No.  I . 

U.  O.  Cox Mankato,  Minn. 

William  Clifford  Cox Columbus. 

J.  A.  Cragwall Crawfordsville. 

Albert  B.  Crow Charleston,  111. 

M.  E.  Crowell. . . ; Franklin. 

Edward  Roscoe  Cumings Bloomington. 

Alida  M.  Cunningham Alexandria. 

Lorenzo  E.  Daniels Indianapolis. 

H.  J.  Davidson  Baltimore,  Md. 

Charles  C.  Deam Bluffton. 
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Martha  Doan Westfield. 

J.  P.  Dolan  Syracuse. 

Herman  B.  Domer Lafayette. 

Hans  Dnden Indianapolis. 

Prank  R.  Eldred Indianapolis. 

M.  N.  Elrod Columbus. 

Samuel  G.  Evans Evansville. 

Carlton  G.  Ferris    Big  Rapids,  Mich. 

E.  M.  Fisher  Urmeyville. 

Wilbur  A.  Fiske Richmond. 

W.  B.  Fletclier Indianapolis. 

Austin  Funk New  Albany. 

John  D.  Gabel Montpelier. 

Charles  W.  Garrett Logansport. 

Robert  G.  Gillum Terre  Haute. 

Vernon  Gould Rocliester. 

"Walter  L.  Hahn Bascom. 

Yictor  Hendricks Indianapolis. 

Mary  A.  Hickman Greencastle. 

John  E.  Higdon Indianapolis. 

Frank  R.  Higgins Terre  Haute. 

S.  Bella  Hilands Madison. 

John  J.  Hildebrandt Logansport. 

J.  D.  Hoffman Lafayette. 

Allen  D.  Hole Richmond. 

Lucius  M.  Hubbard South  Bend. 

John  N.  Hurty Indianapolis. 

C.  F.  Jackson Greencastle. 

Alex.  Johnson Ft.  Wayne. 

Ernest  E.  Jones Kokomo. 

Wm.  J.  Jones,  Jr West  Lafayette. 

Chancey  Juday Boulder,  Colo. 

O.  L.  Kelso Terre  Haute. 

Norton  A.  Kent Crawfordsville. 

Charles  T.  Knipp Champaign,  111. 

Henry  H.  Lane Lebanon. 

William  E.  Lawrence Richmond. 

V.  H.  Lockwood Indianapolis. 
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Robert  Wesley  McBride Indianapolis. 

Rousseau  McClellan Indianapolis. 

Richard  O.  McClaskej Terre  Haute. 

Lynn  B.  McMullen Indianapolis. 

Edward  G.  Maliin West  Xiafayette. 

James  E.  Manchester Vincennes. 

Olark  Mick  Indianapolis. 

W.  G.  Middleton Richmond. 

H.  T.  Montgomery South  Bend. 

Walter  P.  Morgan Terre  Haute. 

FredMutchler  Terre  Haute. 

Charles  E.  Newlin Irvington. 

John  Newlin  West  Lafayette. 

John  F.  Newsom Stanford  University,  Cal. 

R.  W.  Noble Chicago,  111. 

D.  A.  Owen    Franklin. 

Rollo  J.  Peirce , Indianapolis. 

Ralph  B.  Polk Greenwood. 

Jltmes  A,  Price Ft.  Wayne. 

Frank  A.  Preston Indianapolis. 

A.  H.  Purdue Fayetteville,  Ark. 

Rolla  R.  Ramsey Bloomingtou. 

RylandRatliff Danville. 

Albert  B.  Reagan  . ; Marietta,  Wash. 

Allen  J.  Reynolds Peru. 

Giles  E.  Ripley Decorah,  Iowa. 

George  L.  Roberts Greensburg. 

D.  A,  Rothrock Bloomington. 

John  F.  Schnaible Lafayette. 

E.  A.  Schultze Ft.  Wayne. 

John  W.  Shepherd Terre  Haute. 

Claude  Siebenthal Indianapolis. 

J.  R.  Slonaker Madison,  Wis. 

C.  Piper  Smith Leland  Stanford,  Cal. 

Retta  E.  Spears Elkhart. 

J,  M.  Stoddard Indianapolis. 

Charles  F.  Stegmaier Greensburg. 

William  Stewart Burlington,  Vt. 
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William  B.  Streeter Indianapolis. 

Prank. B.  Taylor. Ft.'Wayne. 

J.  F.  Thompson Richmond. 

C.  H.  Underwood Indianapolis. 

A.  L.  Treadwell Oxford,  Ohio. 

Daniel  J.  Troyer Goshen. 

A.  B.  Ulrey North  Manchester. 

W.  B.  Van  Gorder "Worthington. 

Arthur  O.  Veatch Rockport. 

H.  S.  Voorhees Ft.  Wayne. 

J.  H.  Voris Huntington. 

Frank  B.  Wade Indianapolis. 

Daniel  T.  Weir Indianapolis. 

B.  O.  Waldemaier West  Lafayette. 

Fred  C.  Whitcomb Delphi. 

William  M.  Whitten South  Bend. 

Neil  H.  Williams Terre  Haute. 

William  Watson  Woollen Indianapolis. 

J.  F.  Woolsey Indianapolis. 

Lucy  Youse Terre  Haute. 

Charles  Zeleny Bloomington. 

Fellows 53 

Non-resident  members 20 

Active  members 126 

Total 199 
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LIST  OF  FOREIGN  OORRESPOlvi  DENTS. 


AFRICA. 
Dr.  J.  Medley  Wood,   Natal   Botanical   Gardens,   Berea   Durban,   South 

Africa. 
South  African  Philosophical   Society,  Cape  Town,   South   Africa. 


ASIA. 
China  Branch  Royal  Asiatic  Society,   Shanghai,   China. 
Asiatic  Society  of  Bengal,  Calcutta,  India. 
Geological  Survey  of  India,  Calcutta,  India. 
Indian  Museum  of  India,  Calcutta,   India. 
India   Survey  Department  of  India,   Calcutta,   India. 


Deutsche   Gesellschaft,   ftir  Natur-   und  Vollterlsunde   Ostasiens,   Tokio, 

Japan. 
Imperial  University,  Toliio,  Japan. 


Koninlslijlse   Naturlsundige  Vereeniging  in   Nederlandsch-Indie,    Hntavia, 
Java. 


Hod.   D.   D.   Baldwin,   Honolulu.   Hawaiian    Islands. 


EUROPE. 

V.    R.    Tschusizu    SchmidhoflPen,    Villa    Tannenhof,    Halle    in    Salzburg, 
Austria. 

Herman  von  Vilas,  Innsbrucls,  Austria. 

Ethnologische  Mittheilungen  aus  Ungam,  Budapest,  Austro-Hungary. 

Mathematische  und  Naturwissenschaftliche  Berichte  aus  Ungarn,  Buda- 
pest, Austro-Hungary. 

K.  K.   (Jeologische  Reichsanstalt,   Vienna   (Wien),  Austro-Hungary. 

K.  U.  Naturwissenschaftliche  Gesellschaft,  Budapest,  Austro-Hungary. 

Naturwissenschaftlich-Medizinischer    Verein    in    Innsbrucls    (Tyrol),  Aus- 
tro-Hungary. 

Editors   "Termeszetrajzi   Fuzetlt,"   Hungarian   National   Museum,    Buda 
pest,  Austro-Hungary. 

Dr.  Eugen  Dadai,  Adj.  am.  Nat.  Mus.,  Budapest,   Austro-Hungary. 
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Dr.  Julius  von  Madarasz,  Budapest,  Austro-Hungary. 

K.   K.   Naturhistorlsches  Hofmuseum,   Vienna   (WIen),   Austro-Hungary. 

Ornithological   Society  of   Vienna   (Wien),   Austro-Hungary. 

Zo<51ogische-Botaniscl]e  Gesellschaft  in  Wien  (Vienna),  Austro-Hungary. 

Dr.  J.   von   Csato,   Nagy  Enyed,   Austro-Hungary. 

Botanic  Garden,  K.  K.  Universitilt,  Wien  (Vienna),  Austro-Hungary. 


Malacological  Society  of  Belgium,  Brussels,   Belgium. 

Royal  Academy  of  Science,   Letters  and  Fine  Arts,   Brussels,   Belgium. 

Royal  Linnean  Society,  Brussels,  Belgium. 

Society    Beige   de    Geologic,   de   Paleontologie    et   Hydrologie,    Brussels, 

Belgium. 
Society  Royale  de  Botanique,  Brussels,  Belgium. 
Society  Geologique  de  Belgique,   Li^ge,   Belgium. 
Royal   Botanical   Gardens,   Brussels,   Belgium. 


Bristol  Naturalists'   Society,   Bristol,   England. 

Geological  Society  of  London,  London,  England. 

Dr.  E.  M.  Holmes,  British  Pharm.  Soc*y,  Bloomsbury  Sq.,  London,  W.  C, 

England. 
Jenner   Institute  of  Preventive  Medicine,   Ix)ndon,   ETngland. 
The  Librarian,   Linnean  Society,   Burlington   House,   Piccadilly,   London 

W.,  England. 
Liverpool  Geological   Society,   Liverpool,   England. 
Manchester  Literary  and  Philosophical  Society,  Manchester,  England. 
"Nature,"   London,   England. 
Royal  Botanical  Society,   London,  England. 
Royal  Kew  Gardens,  London,  England. 
Royal  Geological   Society  of  Cornwall,  Penzance,   England. 
Royal   Microscopical   Society,   London,   England. 
Zoological   Society,   London,   England. 

Lieut.-Col.  John   Biddulph,  43  Charing  Cross,   London,   England. 
Dr.  G.  A.  Boulenger,  British  Mus.  (Nat.  Hist.),  London,  England. 
P.  DuCane  Godman,  10  Chandos  St.,  Cavendish  Sq.,  Ivondon,   England. 
Mr.  Howard  Saunders,  7  Radnor  Place,  Hyde  Park,  London  W.,  England. 
Phillip  L.  Sclater,  3  Hanover  Sq.,  London  W.,  England. 
Dr.  Richard  Bowlder  Sharpe,  British  Mus.  (Nat.  Hist.),  London,  England. 
Prof.  Alfred  Russell  Wallace,  Corfe  View,  Parlcstone,  Dorset,  England. 
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Botanical  Society  of  France.   Paris,   France. 

ivlinlst^rie  de  TAgriculture,   Paris,   France. 

Society  Entomologique  de  France,  Paris,  France. 

L'Institut  Grand  Ducal  de  Luxembourg,  Luxembourg,  Lux.,  France. 

Soc.  de  Horticulture  et  de  Botan.  de  Marseille,  Marseilles,  France. 

La  Soc.  Linneenne  de  Xormandie,  Caen,  France. 

Society  Linneenne  de  Bordeaux,  Bordeaux,  France. 

Soc.   des   Naturelles,   etc.,   Nantes,    France. 

Zoological  Society  of  France,  Paris,   France. 

Baron   I^uis  d'Hamonville,   Mourthe  et   Moselle,   France. 

Pasteur  Institute,   Lille,   France. 

Museum  d'Histoire  Naturelle,   Paris,  France. 


Bontanlscher   Verein   der   Provinz  Brandenburg,   Berlin,   Germany. 

Deutsche  Geologische  Gesellschaft,   Berlin,   Germany. 

Entomologischer  Verein  in  Berlin,  Berlin,  Germany. 

Journal  fiir  Ornithologie,   Berlin,   Germany. 

Prof.  Dr.  Jean  Cabanis,  Alte  Jacob  Strasse,  1()3  A.,  Berlin,  Germany. 

Augsburger  Naturhistorischer  Verein,  Augsburg,  Germany. 

Count  Hans   von   Berlspen,   Miindeu,   Germany. 

Braunschweiger  Verein  f(ir  Naturwissenschaft.  Braunschweig,  Germany. 

Bremer   Naturwissenschaftlicher   Verein,    Bremen,    Germany. 

Ornithologischer  Verein  Miinchen,  Thierschstrasse,  37VLn  Miinchen,  Ger- 
man j'. 

Royal   Botanical   Gardens,    Berlin   W..   Germany. 

KaiFerliche  Leopoldische-Carolinische  Deutsche  Akademie  der  Naturfor- 
scher,   Halle  a  Saale.   Wilhemstrasse  37.   Germany. 

Koniglich-SUchsische  Gesellschaft  der  WIssenschaften,  Mathematisch- 
Physische  Classe.   Leipzig,   Saxony,   Germany. 

Naturhistorische  Gesellschaft  zu  Hanover,   Hanover,   Prussia,  Germany. 

Naturwissenschaftlicher   Verein   in   Hamburg,   Hamburg,   Germany. 

Verein   flir  Erdkunde,    Leipzig,   Germany. 

Verein   fdr   Naturkunde,    Wiesbaden,   Prussia. 


Belfast  Natural  History  and  Philosophical  Society.  Belfast,   Ireland. 

Royal  Dublin  Society,  Dublin. 

Royal   Botanic  Gardens.  Glasnevin,   County  Dublin,  Ireland. 
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Societa  Entomologica  Italiana,   Florence,   Italy. 

Prof.  H.  H.  Giglioli,  Museum  Vertebrate  Zoology,  Florence,  Italy. 

Dr.  Alberto  Perngia,  Miiseo  Civico  di  Storia  Naturale,  Genoa,  Italy. 

Societa   Italiana  de   Scienze   Naturali,   Milan,   Italy. 

Societa  Afrlcana  d'ltalia,  Naples,   Italy. 

Deir   Academia   Pontifico  de  Nuovi   Lincei,   Rome,   Italy. 

Minister  of  Agriculture,   Industry  and  Commerce,   Rome,   Italy. 

Rassegna  della   Scienze  Geologiclie  in  Italia,   Rome,   Italy. 

R.   Comitato   Geologic©  d'ltalia,   Rome,   Italy. 

Prof.  Count  Tomasso  Salvador!,  Zoolog.  Museum,  Turin,   Italy. 


Royal   Norwegian   Society  of  Sciences,   Throndhjem,   Norway. 
Dr.  Robert  Collett,  Kongl.  Frederiks  Univ.  Christiana,  Norway. 


Academia   Real  des   Sciencias  de   Lisboa  (Lisbon),  Portugal. 

Comity  Geologique  de   Russie.   St.   Petersburg,   Russia. 

Imperial   Academy   of   Sciences,   St.    Petersburg,    Russia. 

Imperial   Society  of   Naturalists,   Moscow,    Russia. 
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Subject:  "Electricity  and  Matter;  Recent  Developments." 
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except  that  certain  papers  will  be  presented  **pari  paitifu  "  in  sectional  meetings.  When  a 
paper  i«  called  and  the  reader  is  not  present,  it  will  be  dropped  to  the  end  of  the  list,  unless 
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minutes.    Opportunity  will  be  given  after  the  reading  of  each  paper  for  a  brief  discussion. 
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EDITORIAL  NOTICE, 


All  members  of  the  Academy  will  doubtless  be  ready  to  assist  in  any  efTorts  put  forth 
having  in  view  correct  and  early  publications  of  the  Proceedings.  To  this  end  the  following 
conditions  of  publication  are  announced  by  the  editor: 

1.  All  papers  to  be  included  in  the  report  of  1901  must  be  in  the  hands  of  the  editor  not 
later  than  December  10, 1904. 

2.  All  papers  should  be  typewritten  as  far  as  the  nature  of  the  subject  will  allow. 

3.  All  tracings  and  maps  should  be  drawn  to  correspond  with  the  size  of  the  page  of  the 
Proceedings,  and  must  come  within  the  following  limits :  45^x7  inches.  If  necessary  it 
may  be  made  to  cover  two  pages,  or  measure  8)^x11  inches. 

4.  Authors  are  especially  requested  to  carefully  mark  and  number  all  illustrations,  and 
to  carefully  indicate  in  the  MSS.  the  exact  location  of  such  illustrations. 

5.  To  insure  proper  representation  of  mathematical  work,  authors  are  particularly 
cautioned  to  send  in  carefully  traced  figures  on  separate  paper. 

6.  The  limits  of  the  appropriation  reqaire  that  all  illustrations  shall  be  in  one  color, 
and  either  photographs  or  etchings.  As  a  consequence,  all  illustrations  must  be  in  black, 
and  white. 
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THE  TWENTIETH  ANNUAL  MEETING  OF  THE 
INDIANA  ACADEMY  OF  SCIENCE. 


Tlie  twentieth  annual  meeting  of  the  Indiana  Academy  of  Science  was 
held  in  Indianapolis,  Tliursday  and  Friday,  November  24  and  26,  1904. 

Thnrsday  at  8  p.  m.  the  Execative  Committee  met  in  session  at  liotel 
headquarters. 

President  Carl  L.  Mees,  at  9  a.  m.  Friday,  called  the  Academy  to 
order  in  general  session  in  the  assembly  hall  of  the  Shortridge  High  School. 
The  transaction  of  routine  and  miscellaneous  business  occupied  the  atten- 
tion of  the  Academy  until  11  a.  m.,  wlien  the  retiring  President,  Carl  L. 
Mees,  delivered  an  address  upon:  ••Electricity  and  Matter;  Recent  De- 
velopments." Following  this  address  came  an  adjournment  until  2  p.  m., 
when  papers  of  general  interest  were  presented  before  tlie  Academy  as  a 
whole.  From  8:80  to  5  p.  m.,  the  time  for  adjournment,  sectional  meet- 
ings were  held.  

THE  SPRING  MEETING  OF  1904. 


The  spring  meeting  of  1904  was  held  at  Indianapolis,  Thursday  and 
Friday,  April  28  and  29. 

On  Tliursday  evening  an  informal  meeting  was  arranged  at  the  Com- 
mercial Club.  The  principal  topic  for  discussion  was  the  interference  of 
the  Academy's  set  date  of  meeting  with  the  dates  usually  chosen  by  t^*® 
American  Association  for  the  Advancement  of  Science.  Tlie  point  was 
finally  settled  by  making  the  date  of  the  1904  winter  meeting  November  24 
and  25. 

Friday  morning  most  of  tlie  members  of  the  Academy  attended  the 
meetings  of  the  Indiana  Science  Teachers'  Association. 

Friday  noon  the  Indianapolis  members  were  the  hosts  at  a  luncheon  at 
the  Commercial  Club. 

Later  various  excursions  were  enjoyed  by  various  members,  some  visit- 
ing the  Kingan  packing  plant,  others  the  Central  Hospital  for  the  Insane, 
and  still  other  enthusiasts  tramped  over  the  country  north  and  northeast 
of  Indianapolis,  under  the  leadersliip  of  W.  S.  Blatchley,  studying  the 
geological  and  botanical  features  of  that  district. 
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City  Dust— Cause  and  Effect. 


Robert  Hessler. 


This  paper  is  in  line  Avitli  one  read  a  year  ago  on  "Cold  and  Colds" 
and  is  really  a  continuation  of  the  same  subject.  The  influence  of  dust 
on  the  health  of  man  is,  liowever,  such  a  vast  one  that  in  a  brief  paper 
like  this  only  one  or  two  phases  can  be  taken  up. 

In  a  general  way  we  can  say  that  dust  is  a  product  and  an  accompani- 
ment of  civilization.  There  are  of  course  special  kinds  of  dust  with 
wliose  production  man  has  nothing  to  do,  such  as  the  dust  of  sandy 
deserts,  volcanic  dust,  and  tlie  dust  arising  along  the  trails  of  animals 
going  to  salt  licks,  etc.,  but  in  a  general  way  the  terms  dust  and  man  go 
together.  Dust  is  solid  matter  in  a. state  of  tine  division,  so  fine  that 
it  can  be  wafted  or  blown  about  by  the  wind.  Among  primitive  people 
there  is  little  dust,  their  mode  of  life  forbids  its  formation  and  their 
nomadic  or  out  of  door  existence  prevents  its  accumulation. 

Paradoxical  as  it  may  seem,  the  amount  of  dust  in  a  modern  city 
is  not  an  index  of  a  high  degree  of  civilization,  no  more  than  is  the 
presence  of  dirt  and  tilth  or  its  accumulation  in  a  house  an  index  of  a 
high   social   standing  of  a  familj-. 

In  a  general  way  it  may  be  said  that  accumulation  of  dust  in  a 
city  is  the  result  of  the  ignorance  of  common  sanitary  laws,  of  apathy 
on  the  part  of  the  citizens,  and  rt  bad  politics  in  those  having  the  man- 
agement of  municipal  affairs.  A  housewife  wlio  allows  dust  to  accu- 
mulate is  said  to  be  slovenly;  a  tidy  housekeeper  is  one  who  gets  rid 
of  the  dust  as  soon  as  possible  and  does  not  allow  it  to  accumulate.  AVe 
have  not  yet  reached  a  i)oint  where  we  can  make  similar  distinctions  be- 
tween cities— we  simply  speak  of  one  place  being  less  dirty  than  another. 

Cosmopolitan  travelers  tell  us  how  clean  some  people  and  their  cities 
are  and  how  the  streets  correspond  witli  the  interior  of  their  houses. 
The  Japanese  and  tlie  Dutch  seem  to  stand  at  tlie  head  of  the  list,  but 
I  have  no  doubt  that  in  the  course  of  time  other  nations  will  reach 
the  same  standard  of  cleanliness,  and,  I  may  add,  of  general  health. 

Kinds  of  Dust:  Confining  ourselves  to  the  kinds  of  dust  due  to  the 
activity  of  man  and  disregarding  special  or  rare  kinds,  such  as  factory 
dust,  for  instance,  we  can  in  a  general  way  distinguisli  two  kinds. 

3-A.  OF  Science,  '04. 


34 

1.  Common  country  road  dust,  due  to  the  attrition  of  solid  matter— 
the  hoofs  of  the  horse  and  the  wheels  of  the  vehicle  on  the  road  material, 
the  stone  or  gravel  or  merely  the  common  dirt.  Thi^  kind  of  dust  Is 
mixed  with  only  a  small  amount  of  other,  vegetable,  matter,  the  drop- 
pings of  horses  chiefly.  From  a  sanitary  standpoint  it  is  not  very  ob- 
jectionable, although  it  may  be  so  esthetically. 

2.  City  dust,  the  dust  of  the  sanitarian,  the  dust  par  excellence.  City 
dust  has  "a  complex  composition.  Most  of  it  comes  from  the  droppings  of 
horses  and  originally  existed  in  the  form  of  hay,  oats  and  corn.  The  fine- 
ness of  the  particles  deix*nds  on  the  length  of  time  it  remains  on  the  street* 
to  be  pulverized  by  traffic.  The  wear  of  the  street  paving  material  under 
the  horse's  hoof  and  of  vehicles  adds  an  appreciable  amount;  more  is 
added  by  litter  falling  from  passing  wagons,  or  is  brouglit  in  from  the 
mud  roads  adhering  to  the  wlieels.  Soot,  due  to  the  imi)erfect  com- 
bustion of  coal,  lends  character  to  the  city  dust  and  in  our  American 
cities  there  is  much  of  it,  especially  during  the  cold  season  of  the  year. 
Man  himself  adds  not  a  little  directly:  the  wear  and  tear  of  clothing  and 
the  shedding  of  epidermal  scales  adds  a  minute  quantity— and  much 
comes  fi-om  his  mouth.  In  the  form  of  tobacco  juice,  saliva,  and  the 
abnormal  secretions  due  to  an  unhealthy  condition  of  the  mucous  mem- 
branes. City  dust  acijuires  peculiar  properties  on  this  account  and  thus 
making  it  differ  radically  from  ali  other  forms  of  dust. 

More  might  be  said  on  the  causation  of  dust,  but  much  more  can  be 
said  concerning  its  influence  or  effects,  and  to  this  I  will  now  turn. 

Effects  of  Dust:  The  most  noticeable  effect  of  city  dust  is  that  It 
makes  a  city,  its  houses  and  inliabitants,  look  dirty.  The  dust  is  blown 
all  about  and  settles  over  everything,  indoors  and  out,  and  the  house- 
wife is  kept  busy  trying  to  keep  things  looking  clean. 

There  is  an  old  saying  about  an  ill  wind  that  blows  nobody  good. 
The  laundry  man  flourishes  in  a  dusty  city,  clean  linen  means  frequent 
laundering.  The  doctor  flourishes  because  dust  means  sickness  and 
disease.  '*There  is  good  money  in  that  for  me,"  a  physician  remarked,  as 
a  dense  cloud  of  dust  was  seen  coming  down  the  street.  But  the  indi- 
vidual, par  excellence,  benefited  is  the  patent  medicine  man;  he  flourishes 
exceedingly  in  a  dusty  city  and  his  nostrums  are  in  great  demand. 

Now  this  brings  up  a  phase  of  city  life  and  of  the  city  dust  ques- 
tion that  is  rarely  considered.  The  scientist  who  lias  no  medical  educa- 
tion and   no   practical   exi)erience   with   fiilments   and   diseases   can    not 
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fully  realize  the  importance  of  the  subject,  while,  on  the  other  hand, 'the 
average  physician  pays  too  little  attention  to  the  scientific  bui  non- 
medical aspects  of  it.  As  a  matter  of  fact  most  physicians  are  so  dis- 
gusted with  the  subject,  and  patent  medicines  are  in  such  bad  repute 
with  them,  that  they  thinls  it  beneath  their  dignity  to  notice  It— and 
so  the  patent  medicine  man  flourishes  unmolested. 

But,  it  will  be  argued,  if  the  patent  medicine  man  flourishes  that 
is  evidence  that  his  wares  are  in  demand;  if  there  were  no  demand  he 
would  not  flourish.  Of  course.  The  law  of  demand  and  supply  might 
be  quoted.  It  might  also  be  said  that  rending  maketh  a  full  man— but 
that  hardly  applies  to  the  reader  of  the  patent  medicine  advertisements 
in  the  newspapers. 

Consulting  the  Literature:  Every  worker  in  science?  knows  what  it 
means  to  look  up  the  literature  of  a  subject.  "Consulting  the  literature," 
is  a  common  expression.  Now  when  it  comes  to  the  kind  of  literature 
just  referred  to  we  need  not  look  far  nor  long  to  find  it.  The  very  first 
newspaper  or  magazine  you  get  hold  of  will  be  full  of  it.  Did  you 
ever  examine,  not  to  say  study,  such  advertisements?  Can  it  be  said  of 
the  man  who  does  not  and  can  not  read  that  he  is  keeping  back  the 
progress  of  his  race  in  its  attempts  to  solve  the  problems  that  are  con- 
stantly arising  as  man  gets  farther  and  farther  away  from  the  condition 
of  primitive  man?  The  man  who  reads  patent  medicine  literature  for  the 
purpose  of  getting  valuable  or  useful  information  is  certainly  to  be 
pitied. 

In  a  general  way  patent  medicines  and  the  names  of  common  ail- 
ments, not  to  say  diseases,  go  together;  the  one  presupposes  the  other. 
Ailments  and  diseases  fall  into  groups,  likewise  do  patent  medicines  and 
their  advertisements.  If  it  can  be  shown  that  in  some  of  our  dusty 
cities  in  which  the  spitting  habit  prevails  three-fourths  of  the  patent 
medicines  are  advertised  for  ailments  directly  due  to  the  inhalation  of 
city  dust,  we  at  once  see  the  importance  of  the  question  of  pure  and 
impure  air  and  we  dimly  realize  the  effects  of  the  dust. 

We  all  know  that  life  depends  on  the  oxidation  of  organic  substances 
used  as  food,  enabling  us  to  keep  up  bodily  activities.  Oxidation  means 
the  use  of  air.  Pure  air  is  an  important  factor  in  determining  health; 
very  impure  air  can  not  sustain  life  and  partially  impure  air  may  place 
the  btMly  at  a  disadvantage  in  the  struggle  with  its  sun'oundings. 
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Individually  susceptibility  to  impure  air  differs  widely.  When  impure 
air  is  badly  borne  and  bodily  functioning  is  not  carried  on  normally,  we 
speak  of  ill-health  and  disease.  Disease  may  result  from  the  use  of  bad 
air,  and  in  a  general  way,  bad  air  means  air  contaminated  l>y  dust,  as 
already  mentioned. 

Ailments  and  diseases  have  a  cause,  just  like  all  other  phenomena  in 
this  world.  Some  diseases  are  due  to  parasites,  the  preying  of  one  form 
of  life  upon  another.  Some  forms  of  life  flourish  only  at  the  expense  of 
human  beings  and  are  constantly  transfen-ed  from  one  person  to  anotlier. 
Some  diseases  and  their  causes  are  always  among  us,  such  as  consump- 
tion and  malaria;  others  come  and  go,  as  cholera  and  yellow  fever.  Some 
diseases  are  transferred  mainly  through  the  drinking  water,  as  typhoid 
fever  and  cholera;  other  diseases  are  propagated  by  the  ]>ite  of  the  mos- 
quito, as  yellow  fever  and  malaria.  Some  diseases  are  transmitted 
through  the  agency  of  dust,  and  hence  w(  speak  of  air-borne  diseases, 
like  tuberculosis,   pneumonia,   bronchitis   and  the   like. 

Some  diseases  are  well  defined  and  can  be  readily  diagnosed,  such 
as  those  just  mentioned;  others  are  obscure  and  their  causes  ill-defined. 
In  a  general  way  it  may  be  said  that  the  names  of  diseases  and  ailments 
in  common  use  are  names  of  ill-defined  application,  that  is.  there  is 
nothing  definite  about  them,  and  they  are  not  used  in  the  best  medical 
literature  of  today.  The  words  **cold,"  "biliousness,"  "catarrh."  "rheu- 
matism,'* and  the  like,  do  not  express  anything  definite. 

Air-borne  diseases  like  tuI:>erculosis  and  pneumonia  are  known  as 
specific  diseases  due  to  a  definite  cause;  if  the  cause  is  absent  then  the 
effect,  the  disease,  will  also  be  absent.  Ailments  are  minor  affections 
and  are  not  always  due  to  some  one  definite  cause:  headaclie  or  a  pain 
in  the  arm  are  ailments  and  may  arise  from  a  variety  of  causes. 

It  is  scarcely  necessary  to  make  any  si>ecitic  reference  to  the  science 
of  bacteriology— whi(?h  concerns  itself  with  what  are  poinilnrly  known  as 
"germs,"  or  to  the  number  of  established  facts  which  it  embraces.  Any- 
one argiiing  in  opposition  to  bacteria  as  a  cause  of  diseases  will  not  even 
get  a  respectful  hearing  from  a  qualified  bacteriologist— it  seems  to  him  a 
waste  of  time.  A  man  might  as  well  deny  the  theory  of  universal  gravita- 
tion as  to  deny  the  germ  theory  of  disease. 

Ailments  Due  to  Infected  Dust:  Inhaling  city  dust  may  brin;;  on  a 
variety  of  ailments,  as  well  as  definite  diseases.  City  residents  may  com- 
plain of  various  pains  and  aches  during  or  after  the  prevalence  of  a  dust 
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storm  or  after  having  beeu  confined  to  a  room  or  hall  with  a  dusty  atmos- 
phere, and  country  people  may  complain  of  not  feeling  well  every  time 
they  come  from  a  trip  to  the  dusty  city  or  talie  a  ride  on  a  dusty  rail- 
way car.  Although  the  effects  of  inhaling  a  bad  atmosphere  or  dust  differ 
somewhat  in  different  individuals,  yet  by  observing  certain  individuals  for 
a  long  time,  and  observing  a  great  many  now  and  then,  we  may  be  able 
to  draw  some  conclusions  with  a  reasonable  degree  of  accuracy. 

In  a  general  way  it  may  l)e  said  that  when  the  air  is  free  from 
sputum  or  expectoration,  ceilain  ailments  and  diseases  are  also  absent. 
The  Japanese  are  remarkably  free  from  ailments  that  are  very  common 
among  us:  Tlie  Japanese  do  not  spit  and  they  also  have  clean  homes. 
Nortli  pole  explorers  and  weather  observers  on  high  mountains  are  free 
from  colds,  catarrh,  rheumatic  aches  and  pains,  bronchitis,  and  a  host 
of  other  ailments  and  diseases- simply  because  the  air  is  pure  and  the 
active  causes   are  absent. 

The  inhalation  of  a  sputum  contaminated  air  has  been  found  to  pro- 
duce a  definite  reaction  in  man.  In  some  individuals  a  reaction  occurs 
under  even  a  slight  exposure,  others  may  require  a  severe  exposure,  some 
may  escape  entirely.  We  know  that  in  some  of  the  epidemic  diseases 
there  are  always  some  individuals  who  escape.  The  reaction  due  to  In- 
haling infected  air  or  dust,  may  be  characterized  about  as  follows:  There 
is  an  irritation  of  the  mucous  membranes;  vague  wandering  pains  or 
aches  througliout  the  body,  mostly  referable  to  the  muscles  and  ligaments, 
and  at  times  more  strongly  localized  at  some  point,  as  in  the  back  or  in 
an  arm;  there  is  a  feeling  of  lassitude  or  discomfort,  rising  to  severe 
lieadache.  feverishness,  loss  of  appetite  and  even  vomiting.  In  some  indi- 
viduals there  is  cough  on  account  of  the  unusual  irritation  of  the  respira- 
tory mucous  membranes;  some  complain  mainly  of  the  nervous  symptoms 
and  the  inability  of  applying  themselves  to  any  task;  in  some  the  wander- 
ing or  localized  pains  may  predominate. 

The  above  symptoms  have  been  grouped  together  and  the  name  Dust 
Disease  has  been  applied  to  them.  When,  therefore,  we  say  a  man  has 
dust  disease,  we  at  once  have  some  definite  idea  of  the  nature  of  his 
ailment,  and  of  its  cause. 

As  a  general  rule  an  attack  of  dust  disease  declines  and  disappears 
of  its  own  accord  in  the  course  of  a  day  or  a  few  days,  but  in  a  bad 
atniosi)liore  it  may  continue  for  several  weeks.    Other  diseases,  like  bron- 
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chltis,  tonsilitis  and  pneumonia  or  tuberculosis  may  follow,  and  we  can 
never  be  sure  that  an  attack  will  pass  off  lightly. 

Now  if  we  study  the  advertisements  of  patent  medicines  in  the  news- 
papers we  will  find  that  they  vary  in  amount,  that  is  in  number  and  size, 
being  most  common  in  the  fall  and  spring  and  when  the  dust  is  at  its 
maximum,  and  least  common  in  the  summer— when  the  streets  are 
sprinkled  and  the  sputum  is  sterilized  by  the  hot  rays  of  the  sun.  We 
will  moreover  find  that  three-fourths  of  the  names  of  the  ailments,  not 
to  speak  of  diseases,  mentioned  in  the  newspaper  advertisements  are 
simply  synonyms  of  dust  disease  and  are  due  to  the  inhalation  of  dust. 
I  will  give  a  list:  cold,  hoarseness,  throat  trouble,  sickening  breath,  foul 
breath,  catarrh,  grip,  sore  throat,  tonsilitis,  pleurisy,  a  stitch  in  the  side, 
backache,  kidney  complaint,  kidney  disease,  lumbago,  stiff  back,  lame 
back,  rheumatism,  muscular  rheumatism,  a  touch  of  rheumatism,  aching 
Joints,  headache,  sick  headache,  nervous  headache,  neuralgia,  nervous 
prostration,  the  blues,  brain  fag,  neurasthenia,  biliousness,  bilious  fever, 
a  touch  of  malaria.  All  of  these  names  should  of  course  be  in  quotation 
marks.  We  find  also  the- terms  dizziness,  faintness,  irritability,  restless- 
ness and  sleeplessness  given  as  names  of  ailments,  and  faceache  and  car 
sickness  are  mentioned  as  diseases. 

Now  I  do  not  mean  to  say  that  in  every  case  of  ill-health  or  of  sick- 
ness, where  the  above  names  are  applied,  the  cause  is  to  be  traced  to  the 
inhalation  of  infected  dust,  because  something  else  may  be  at  the  bottom 
of  it,  but  I  believe  that  most  cases  of  such  self -diagnosed  ailments  (and 
where  the  afflicted  individual  calls  for  an  advertised  nostrum  at  the  drug 
store)  are  simply  cases  of  dust  infection.  Evea  stomach  and  bowel  dis- 
turbances in  many  Instances  come  under  the  same  head,  that  is,  caused 
by  the  dust— if  not  by  inhalation,  then  by  the  dust  which  settles  on  food, 
as  the  cold  victuals  of  a  dusty  restaurant  or  on  fruits  and  vegetables  ex- 
posed to  the  dust  of  the  street.  As  a  matter  of  fact  there  is  a  form  of 
dust  infection  which  manifests  itself  mainly  by  a  disturbance  of  the 
gastric  mucous  membranes,  with  abundant  secretion  of  mucus  and  often 
accompanied  by  severe  vomiting. 

Where  one  symptom,  or  its  location  in  the  body,  dominates,  it  may 
give  character  to  the  ailment  and  thereby  determine  its  popular  name, 
or  its  patent  medicine  name.  For  instance,  if  the  secretion  of  mucus 
or  muco-pus  is  the  chief  symptom  then  wo  have  "catarrh;"  if  the  pain  in 
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the  back  predominates,  we  hear  the  words  **bac*kache,"  or  *iiimbago"  or 
"rheumatism."  or  even   "disease  of  the  kidneys.'* 

One  of  the  peculiarities  of  the  human  mind  is  that  the  moment  a  name 
is  given  to  a  thing,  to  a  phenomenon  or  even  a  sensation,  it  is,  by  many 
men  at  least,  regarded  as  a  something  definite,  as  an  entity.  This  is  es- 
pecially true  in  the  case  of  abnormal  conditions  of  the  human  body.  The 
average  man  does  not  regard  an  ailment  simply  as  a  warning  from  na- 
ture that  something  is  wrong  and  that  means  should  be  taken  to  correct 
the  condition— by  removing  the  cause,  but  he  regards  it  as  an  entity  that 
should  or  must  be  overcome  by  an  antagonist,  an  antidote,  or  in  other 
words  a  "medicine.'*  Hence  a  pain  calls  for  a  "pain  killer"  and  a  cough 
for  a  "cough  cure."  That  chronic  ill-health  and  disease  may  result 
from  such  a  course  is  well  known  to  medical  men,  and  that  is  why  they 
say  the  more  patent  medicines  the  i>eople  use  the  more  work  there  is 
for  the  doctors. 

With  the  active  cause  constantly  present,  that  is  infective  dust,  there 
are  of  course  many  cases  of  ill-health.  Minor  ailments  make  up  the 
great  mass  of  daily  comi)laints  of  ill-health.  There  may  be  simple  mal- 
aise or  lassitude,  or  well  defined  aches  and  pains  for  w^hich  we  are 
not  able  to  account  and  take  them  as  a  matter  of  course.  The  relationship 
between  a  ride  on  a  dusty  street  car  on  the  way  down  town  or  the  con- 
finement to  an  illy-ventilated,  dusty  room  or  an  exposure  to  clouds  of 
street  dust,  to  a  subsequent  attack  of  running  nose  or  feverlshness, 
wandering  pains  and  aches  or  headache  or  biliousness  or  loss  of  appetite, 
is  seldom  considered.  People  have  to  have  their  attention  called  to  these 
things  and  led  to  realize  that  a  polluted  atmosphere  means  ill-health  and 
may  lead  to  a  well-defined  disease. 

The  Patent  Medicine  Habit:  When  a  man  feels  bad  he  of  course 
wants  something  to  make  him  feel  good  or  well.  Simple  means,  such  as 
quiet,  rest,  fasting,  good  air,  may  be  all  that  is  needed  for  a  day  or 
two  to  enable  nature  to  bring  about  a  normal  condition.  But  few  persons 
pursue  such  a  course:  It  is  easier  to  stop  in  at  the  drug  store  and  call 
for  one  of  those  widely  advertised  nostrums  guaranteed  to  "kill  the  pain" 
or  "stop  the  cough."  Repeatetl  and  increased  doses  may  be  required, 
but  that  does  not  matter  so  long  as  relief  follows,  and  no  serious  thought 
is  given  the  matter  until  nature  rebels  and  a  serious  disease  is  the  result. 
Pain  in  nearly  every  case  is  simply  a  warning  that  something  is  wrong, 


40  ' 

and  a  cough  in  most  instances  is  simply  an  effort  on  nature's  part  to  get 
rid  of  some  irritating  niatfrial.  When  we  get  a  particle  of  food  into 
the  windpipe  we  cough  until  it  comes  up,  hut  when  the  cough  is  due  to 
the  inhalation  of  a  mass  of  irritating  dust  particles  we  (that  is,  some  of 
us)   use  a  **cough  cure." 

With  the  active  cause,  the  infected  dust,  so  plentifully  present  and 
with  a  frequent  reaction  or  effect,  that  is  the  presence  of  an  ailment,  we 
have  hence  another  effect:  a  large  variety  of  nostrums  or  patent  medi- 
cines—to counteract  the  reaction  due  to  inhaling  infected  dust.  In  ad- 
vertising these  the  long  list  of  names  given  above  is  used.  Usually  some 
one  name  is  given  in  large  type,  followed  by  several  others  in  smaller 
type  and  from  time  to  time  there  is  a  shifting,  one  of  the  synonyms  in 
the  small  type  will  be  advanced  to  head  the  list.  There  are  several  sets 
of  these  words  or  names,  depending  on  the  part  of  the  body  where  the 
symptoms  of  the  dust  infection  are  mainly  localized.  If,  for  instance  the 
pain  is  mainly  in  the  back,  the  chief  word  and  the  minor  ones  will  likely 
be:  BACKACHE.  luml)ago.  rheumatism,  diseases  of  the  kidneys;  by 
changing  we  get  DISEASE  OF  THE  KIDNEYS,  backache,  lumbago,  etc.. 
each  of  the  words  being  in  turn  used  in  large  type.  For  the  throat  and 
chest  we  have:  COLD,  catarrli,  grip,  throat  troul)le,  weak  lungs,  tonsil- 
itis,  etc.  For  the  nervous  conditions  we  have  words  like  headache,  neu- 
ralgia, biliousness,  neurasthenia,  etc.  With  a  large  list  of  words  there 
can  be  considerable  shifting  about.  All  these  points  are  brought  out  in 
the  clippings  which  I  will  show.  The  relative  amount  of  space  occupied 
by  patent  medicine  advertisements  in  the  newspapers  of  different  Indiana 
towns  and  cities  will  also  be  shown  by  clippings.  An  examination  will 
show  that  a  minimum  of  such  advertisements  in  a  city  means  a  com- 
paratively clean  city,  while,  on  the  other  hand,  in  a  dirty  and  dusty  city 
the  newspapers  are  full  of  advertisements  of  patent  medicines  relating 
to  ailments  and  diseases  directly  attrilmrable  to  the  inhalation  of  a  dust 
polluted  atmosphere.  Nature  exacts  her  dues.  What  the  people  save 
by  neglecting  to  keep  their  cities  clean,  tliey  are  compelled  to  spend,  or 
do  spend,  for  patent  medicines  in  the  vain  attempt  to  counteract  the 
evil  Influence  of  the  dust.  A  comparative  study  of  patent  medicine  ad- 
vertisements in  the  newspapers  of  different  cities,  states  and  nations, 
furnishes  much  food  for  thought.  Civic  pride  and  dust  seem  incom- 
patible.    To    be   able   to   point   with   pridv    to   one's    home   city    is   quite 
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different  from  having  to  explain  to  your  visiting  friend  why  everything 
is  dirty  and  dusty. 

It  would  be  interesting  to  know  the  financial  aspects  or  statistics  of 
this  sul)ject,  the  cost  of  keeping  a  city  clean  and  the  cost  of  time  lost  on 
account  of  iil-health  and  the  cost  of  so-called  remedies  used  in  attempting 
to  counteract  tlie  evil  influence  of  the  dust.  There  is  of  course  a  wide 
gap  betweefi  a  headache  or  a  cold  and  pneumonia  or  tuberculosis,  there 
are  all  stages  of  ill-health  between  such  extremes  and  between  the  at- 
tendant loss  of  time  and  money. 

Some  of  the  nostrums  are  advertised  tor  the  cure  of  specific  diseases 
like  tuberculosis  or  consumption— a  disease  easily  curable  as  a  rule,  in  Its 
early  stages,  but  not  by  swallowing  a  lot  of  patent  medicines.  What  Is 
not  claimed  for  patent  medicines  is  not  worth  claiming.  That  reputable 
physicians  do  not  prescribe  patent  medicines  needs  scarcely  be  mentioned. 

It  is  of  some  interest  to  know  that  some  of  the  most  widely  adver- 
tised nostrums  can  be  made  at  a  cost  of  one  or  two  cents  per  gallon— 
the  container  and  label  of  many  costing  more  than  the  ingi'edients.  There 
must  of  necessity  be  a  large  margin  of  profit  or  a  "medicine"  costing  a 
few  cents  and  selling  for  a  dollar  could  not  be  advertised  so  extensively 
and  so  persistently. 

In  conclusion:  As  our  country  becomes  more  and  more  densely  popu- 
lated various  sanitary  problems  arise  and  press  for  solution.  This  is 
especially  true  of  our  cities.  Houses  of  brick  and  stone  are  displacing 
those  built  of  wood  and  thus  lessening  the  danger  from  fire.  The  open 
ditch  has  given  place  to  the  undergrouad  sewer;  the  mud  road  to  the 
paved  street.  Shallow  wells  disappear  before  the  advent  of  water  works, 
and  the  latter  themselves  are  getting  a  better  supply  by  means  of  filtra- 
tion. 

Water-borne  diseases  have  been  reduced  to  a  minimum  in  many  cities 
and  epidemics  are  prevented.  The  occurrence  of  many  diseases,  such  as 
the  plague,  cholera,  typhus,  smallpox  and  the  like,  have  been  reduced  to 
a  minimum,  ii  not  entirely  prevented,  by  proper  precautions,  based  on  a 
proper  knowledge  of  their  active  cause  and  its  diffusion. 

What  about  preventing  the  ravages  of  ailments  and  diseases  trans- 
mitted through  the  agency  of  the  dust?  What  are  we  doing  to  reduce  the 
amount  of  dust  to  a  minimum?  What  efforts  are  we  making  to  have 
pure  air  in  our  public  halls,  churches,  street  cars,  and  in  the  city  gener- 
ally? 
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What  tfhall  wo  do  with  the  jierKlstent  floor  and  sidewalk  spitter? 
Will  <^lu('ation  cauKe  him  to  lye  dlHplaced  hy  a  generation  of  non-spitters? 
What  can  we  do  for  tlie  poor,  i;niorant  man,  and  his  family,  who  keeps 
himmflf  iioor  linyinK  patent  medicines— medicines  which  may  give  relief 
but  which  can  not  cure. 


The  chief  charts  used  in  illustrating  the  paper  were  as  follows: 

1.  Chart  showing  the  common  names  use<l  in  patent  medicine  adver- 
tiiK*mentfi.  The  names  were  arranged  in  three  columns,  the  first  giving 
names  of  ailments  of  a  catarrhal  nature  or  of  the  respiratory  system, 
and  marlce<l  in  red;  the  second  column,  marked  in  blue,  contained  names 
of  the  rheumatic  and  aching  type,  thus:: 

*  •  Catarrh ' '  '*  Rlieiim«ti«m ' ' 
'•Coldf*'  ''Backache'' 
•'Grip''  "Lame  Back" 

*  •  Sore  Throat "  "  Kidney  Disease ' ' 
' '  Pleurisy  "  "  Aching  Joints ' ' 

Etc.  Etc. 

In  the  third  column  were  given  the  names  used  more  especially  in  con- 
nection with  the  nervous  and  gastric  manifestations  of  dust  infection, 
•uch  as  nervousness,  headache,  neuralgia,  gastritis,  a  touch  of  malaria, 
etc. 

2.  Chart  showing  the  amount  of  space  occupied  by  advertisements  of 
patent  medicines  in  the  newspapers  of  dilTerent  cities  and  towns.  The 
total  space  occupied  by  medical  ads  of  all  kinds,  and  that  means  of  nos- 
trums and  of  quacks,  varieil  from  2.5  to  14.2  per  cent.,  while  the  ads  of 
dust  disease  nostrums  (as  indicated  oy  chart  1)  varied  from  1.1  per  cent. 
In  R  comparatively  clean  city,  up  to  10  per  cent,  (and  even  more)  in  a 
dusty  city. 

(Art*  we  Justified  in  concluding  that  if  the  inhabitants  of  a  clean 
city  pay  $1.10  per  year,  those  of  a  dusty  city  are  compelled  at  the  same 
time  to  pay  IIO.IX")  for  patent  medicines?) 

3.  An  exhibit  of  the  total  numl>er  of  ads  and  the  amount  of  space 
they  occupy  in  newspapers  of  half  a  dozou  different  cities.  Clippings  all 
imsttHl  on  long  rolls  of  pai>er.  The  contrast  between  a  clean  and  a  dusty 
city  is  thus  shown  in  a  striking  manner. 
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4.  A  selection  of  large  ads,  some  occupying  a  full  page.  Most  of 
these  appeared  at  times  when  the  dust  was  at  Its  maximum,  namelj'  In  the 
fall  and  again  in  the  spring.  The  title  of  this  sheet  was:  "Who  Pays  tlie 
Bill?" 

5.  Chart  showing  the  seasonal  prevalence  of  patent  medicine  ads. 
The  fall  and  spring  tides;  low  ebb  in  the  summer.  (In  the  summer  the 
sputum  on  the  sidewalks  is  sterilized  by  the  hot  rays  of  the  sun,  the 
streets  are  sprinkled  and  doors  and  windows  are  open.) 

G.  Clippings  pasted  on  sheets  showing  the  changes  in  names  in  the 
same  advertisement  at  different  times  of  the  year,  and  from  day  to  day 
or  week  to  week.  The  words  catarrh,  colds,  rheumatism,  kidney  disease, 
etc.,  being  marked  in  red  or  blue— as  indicateil  on  chart  No.  1. 
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An  Esker  in  Tippecanoe  County,  Ind. 


Wm.  a.  McBeth. 


An  Esker  in  Tippecanoe  County,  Indiana. 


An  ohskor  or  serpent  kame  is  a  serpentine  ridge  of  sand  and  gravel  evi- 
dently formed  by  a  stream  flowing  in  a  tunnel  at  the  bottom  of  a  glacier 
or  in  a  canyon   tln-ongh  it. 

An  interesting  example  of  this  feature  extends  through  sections  1.  2, 
11,  and  10,  Town  21  north.  Range  5  west,  in  Tippecanoe  County,  Indiana. 
Its  nortlieast  end  is  about  one-half  mile  southwest  of  South  Raub,  a  sta- 
tion on  tlie  ('.  I.  &  L.  Ky.  (Monon  Route)  nine  miles  south  of  Lafayette. 
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From  the  station  and  railway,  it  is  visible  and  easily  distinguished  from 
the  bordering  prairie  lands  by  its  forested  surface. 

This  ridge  exceeds  two  miles  in  length  and  varies  in  height  from  a 
few  feet  at  the  ends  to  fifty  or  sixty  feet  along  the  main  body.  Its  sides 
slope  at  angles  of  20"  to  35°  away  from  the  arching  crest.  Its  height 
is  quite  uniform,  but  few  Irregularities  occurring  in  the  whole  length. 
The  base  of  the  ridge  is  from  twenty  to  thirty  rods  wide. 

An  interesting  observation  is  that  the  outside  or  convex  sides  of 
bends  have  the  steeper  slopes,  a  fact  bearing  on  the  theory  of  stream 
origin. 

The  material  is  stream  gravel  assorted  from  the  glacial  drift  arranged 
in  layers  which  slope  to  the  southwest.  This  arrangement  of  the  mate- 
rial indicates  stream  action  and  shows  the  course  of  the  stream  that  de- 
posited the  esker.  Excavations  to  obtain  gravel  for  road  making  occur 
at  points  x  x  x  shown  on  the  map  and  the  characteristic  structure  is 
shown  in  each.  Mounds  of  gravel  occur  in  line  with  the  general  trend  of 
the  esker  at  each  end.  A  chain  of  these  elevations  extends  a  mile  from 
the  southwest  end.  '^ 

The  valley,  a  half  mile  wide,  comprising  the  esker  trough,  extends 
from  the  vicinity  of  South  Raub  station  to  the  Indei>endence-Darlington 
moraine  near  Sugar  Grove,  where  It  crosses  the  divide  and  connects  with 
the  valley  of  Shawnee  Creek,  which  flows  west.  The  trough  is  now  trav- 
ersed by  the  Little  Wea  Creek,  which  Hows  northeast,  just  the  reverse 
of  direction  followed  by  the  stream  which  built  the  esker.  This  creek 
rises  at  the  gap  through  the  moraine  at  Sugar  Grove  and  it  leaves  the 
trough  by  a  deep  narrow  valley  through  another  moraine  at  a  little  dis- 
tance north  of  South  Raub.  Mounds  of  gravel  near  the  station  and  fur- 
ther to  the  northeast  may  lie  in  the  course  of  the  stream  that  deposited 
the  esker. 

The  problem  of  the  slope  of  the  esker  trough  opposite  to  the  direc- 
tion of  the  sub-glacial  stream  that  originally  corraded  it  suggests  the 
explanation  of  hydrostatic  pressure  in  the  tunnel. 

'ihe  cause  of  the  deposit  of  gravel  and  sand  as  an  esker  may  be  re- 
lated to  the  reverse  slope  of  the  esker  trough  causing  the  stream  to  grade 
up  to  a  slope  line  in  the  opposite  direction,  which  would  carry  it  over 
the  divide  at  Sugar  Grove. 
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Notes  on  the  Delta  of  the  Mississippi  River. 


William  A.  McBeth. 


The  large  scale  map  of  the  Alluvial  Valley  of  the  Lower  Mississippi 
River  published  by  the  Mississippi  River  Commission,  St.  Louis,  Mo.,  is  a 
fine  example  of  map  maiwing  and  a  most  valuable  adjunct  to  geography 
study  in  the  public  high  schools  and  colleges. 

A  study  of  this  map  reveals  many  interesting  facts  related  to  the 
growth  of  the  delta  that  the  stream  has  formed  in  the  edge  of  the  Gulf 
of  Mexico.  Various  questions  are  suggested  by  this  study.  What  land 
area  has  been  added  to  the  continent  by  the  river?  What  facts  or  fea- 
tures observable  on  the  map  indicate  delta  area?  What  is  the  origin  of 
such  lakes  as  Pontchartrain,  Maurepas  and  Grand?  How  do  the  lalses 
in  the  delta  differ  from  those  along  the  river  above  Baton  Rouge?  What 
do  the  l)ays  along  the  seaward  border  of  the  delta  Indicate  as. to  the 
manner  of  growth  of  the  laud  area  and  of*  the  origin  of  lakes  in  the 
delta?  Why  does  the  river  become  stralghter  toward  the  mouth?  What 
is  the  cause  of  the  abrupt  bend  just  below  New  Orleans?  Why  does 
the  river  flow  so  persistently  to  the  southeast  through  the  delta? 

It  is  generally  stated  that  the  delta  extends  from  the  mouth  of  Red 
River  southward  because  here  the  distributary  farthest  upstream  leaves 
the  river.  This  statement  seems  somewliat  arbitrarily  derived  from  the 
earlier  definition  which  describes  a  delta  as  the  land  included  within  the 
divided  mouths  of  a  river,  rather  than  the  land  formed  by  a  river  about 
its  mouth.  A  line  extended  from  Baton  Rouge  to  New"  Iberia  connects 
the  south  edges  of  the  uplands  on  the  opposite  sides  of  the  river  and 
seems  a  proper  division  between  the  filled  valley  above  and  the  area  of 
added  land  or  delta  proper.  South  of  this  line,  the  great  fan  of  the 
delta  projects,  breaking  the  great  curve  of  the  north  shore  of  the  gulf. 
Below  this  line  the  shape  and  size  of  the  lakes  change  abruptly  from 
narrow,  ox-bow  lakes,  formed  by  the  river  cutting  across  the  necks  of  its 
bends,  to  large,  broad,  iiTCgular  shaped  lakes,  evidently  formed  by  irregu- 
lar deposit,  leaving  areas  of  the  gulf  unfilled.  Lake  Pontchartrain,  for  ex- 
ample, is  a  portion  of  the  former  gulf  surface  inclosed  between  the  up- 
lands to  the  north  of  it  and  the  advancing  delta  on  the  south.  Notice 
how  near  the  south  shore  of  this  lake  the  river  flows.  Notice  the  stream 
from  witliin  the  limits  of  New  Orleans  extending  along  the  strip  of  land 
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between  Lake  Poiitchaitrain  and  Lake  Borgne.  This  stream  is  evideuily 
a  former  distributary  of  tlie  main  stream.  The  bays  along  the  edge  of 
the  delta  of  which  Barataria,  Timbalier  and  Terre  Bonne  are  examples, 
show  how  the  advancing  delta  arms  extend  around  areas  of  gulf  and 
hem  them  in.  Notice  particularly  Bay  Mai-chand,  at  the  mouth  of  Bayou 
la  Fourche,  and  the  separation  of  Timbalier  and  Terre  Bonne  bays  by  the 
long 'narrow  delta  of  Bayou  Terre  Bonne. 

This  inclosing  process  is  aided  by  the  formation  of  barrier  beaches* 
from  point  to  point  by  wave  action.  True  delta  area  is  further  indicated 
by  the  straighter  course  of  the  river  below  Baton  Rouge.  The  river  is 
very  meandering  through  the  whole  length  of  the  alluvial  valley  on 
account  of  the  gentle  slope  of  the  river  bed,  but  below  Baton  Rouge  it 
becomes  increasingly  straight,  although  in  the  distance  of  two  hundred 
forty  miles  the  fall  is  but  live  feet,  or  one-fourth  inch  per  mile.  As 
streams  always  acquire  the  meandering  habit  on  gentle  slopes,  this  ap- 
parent contradiction  of  the  law  of  stream  flow  furnishes  an  interesting 
proldem.  1  pioiK>se  this  explanation:  The  river  tlowlng  Into  the  gulf 
produces  a  current  some  distance  out  from  the  shore  along  the  sides  of 
which  the  sediment  js  deposited  more  rapidly  than  In  the  swifter  central 
line  of  How.  Finally  the  narrow  mud  banks  appear  above  the  surface 
along  the  course  laid  out  by  the  current  In  the  still  waters  of  the  gulf. 
The  tendency  to  meander  shown  at  the  head  of  the  delta  Indicates  the 
Inclination  of  the  stream  to  conform  to  law.  The  stream  Is  forming 
meanders.  Below  New  Orleans  an  abrupt  bend  appears  as  an  apparent 
refutation  of  the  explanation  of  the  straight  lower  course.  This  bend 
represenis  an  accident  In  the  direct  forward  movement  of  the  delta.  Ob- 
serve the  streams  l)eglnnlng  near  the  eastern  curve  of  this  bend  and  the 
tract  of  land  extending  east  and  partially  inclosing  Lake  Borgne  and 
Mlsslssl])]ji  Sound  on  the  south.  These  streams  and  this  strip  of  land 
Indicate  a  former  course  of  the  river.  A  crevass  across  the  narrow  south 
bank  caused  the  abandoimient  of  the  part  below  and  the  abrupt  turn  of 
the  river.  A  crevass  called  "The  Jump."  twenty  miles  above  the  mouth 
of  the  river,  indicates  how  a  repetition  of  the  above  accident  may  occur. 
A  submarine  fan  is  approaching  the  surface  outside  of  this  gap.  The 
southeast  trend  of  the  river  through  the  delta  and  of  the  main  area  of 
the  delta  Itself  may  be  due  to  the  eastw^ard  movement  of  the  Gulf 
Stream  off  shore  which  deflected  the  incoming  river  current  to  the  east. 

4— A.  or  ScTKsrn,  '04. 
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Thb  Poisonous  Plants  of  Indiana. 


Stanley  Coulter. 


It  is  the  purpose  in  this  paper  to  consider  only  those  plants  occurring 
within  the  limits  of  Indiana,  which  are  said  to  be  contact  poisons.  The 
list  as  assembled  from  various  authorities  is  sufficiently  extended  to  raise 
question  as  to  the  character  of  the  facts  upon  which  the  forms  were 
included  among  the  contact  poisons.  The  list,  as  I  have  been  able  to 
collate  it,  is  as  follows: 

Alisma  Plantago-aquatica  L.    Water  plantain. 

Arisaema  triphyllum  (L.)  Torr.    Jack  in  the  Pulpit.     Indian  Turnip. 
Arisaema  Dracontium  (L.)  Schott.    Green  Dragon. 
Spathj-ema  foetida  (L.)  Raf.     Skunk  Cabbage. 
Veratrum  viride  Ait.    Indian  Poke.    White  Hellebore. 
Cypripedium  hirsutum  MiU.    Yellow  Lady's  Slipper. 
Urtica  gracilis  Ait.    Slender  Nettle. 
Urtica  dioica  L.    Stinging  Nettle. 
Urticastrum  divaricatum  (L.)  Kuntze.    Wood  Nettle. 
Polygonum  hydropiper  L.     Smartweed.     Water  Pepper. 
Polygonum  punctatum  Ell.    Water  Smartweed. 
Phytolacca  decandra  L.    Pokeberry. 
Actsea  rubra  (Ait.)  Willd.    Red  Baneberry. 
Delphinium  consolida  L.    Field  Larkspur. 
Anemone  quinquefolia  L.    Wind  flower.    Wild  Anemone. 
Clematis  Virginiana  L.    Virgin's  Bower.    Wild  Clematis. 
Ranunculus  sceleratus  L.    Ditch  Crowfoot.    Cursed  Crowfoot. 
Ranunculus  acris  L.    Tall  or  Meadow  Buttercup. 
Ranunculus  bulbosus  L.    Bulbous  Buttercup. 
Podophyllum  peltatum  L.    May  Apple.    Mandrake. 
Sanguinaria  Canadensis  L.    Bloodroot 

Cruciferae:  Various  genera,  including  the  mustards,  pepper-grass  and 
horseradish. 

Drosera  rotuudifolia  L.    Round-leaved  Sundew. 
Ailanthus  glandulosa  Desf.    Tree  of  Heaven. 
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Euphorbia:  Not  only  all  of  the  fourteen  species  reported  from  Indi- 
ana, but  all  of  the  hundred  of  more  species  occurring  in  the  United 
States. 

Rhus  Vernix  L.    Poison  Elder.     Poison  Ash.     Poison  Dogwood. 

Rhus  radicans  L.    Poison  Ivy.    Poison  Oaic. 

Dirca  palustris  L.     Leatherwood.    Moose-wood. 

Aralia  splnosa  L.    Angelica  Tree.    Hercules  Club. 

Solannm  Dulcamara  L.    Poison  Nightshade. 

Datura  Stramonium  L.    Jamestown  or  Jimson-weed.    Thorn  Apple. 

Datura  Tatula  L.    Purple-stemmed  Jimson. 

Verbascum  Thapsus  L.    Conrmon  Mullein. 

Catalpa  Catalpa  (L.)  Karst.    Catalpa.    Indian  Bean. 

Lobelia  inflata  L.    Indian  Tobacco. 

Xanthium  strumarlum  L.    Cocklebur.    Burthistle. 

Solidago:  All  species  to  be  regarded  with  suspicion  by  persons  with 
sensitive  skins.  Solidago  odora  Ait,  said  to  be  particularly  dangerous 
because  of  a  "volatile  oil  that  is  an  irritant  and  rubefacient." 

Leptilon  Canadense  (L.)  Britton.     Horse-weed.    Flea  Bane. 

Bidens  frondosa  h.     Common  Beggarticks.     Spanish  Needles. 

Anthemis  Cotula  h.    Common  Dog-fennel. 

Arctium  Lappa  L.  Burdock. 

To  these  may  be  added  the  commonly  cultivated— 

Tropieolum  ma  jus  L.    Nasturtium. 

Nerium  Oleander  L.    Oleander. 

Primula  obconica  Hance.     Primrose. 

This  is  a  rather  startling  array  of  dangerous  plants,  especially  to  the 
field  botanist  who  has  been  handling  most  of  them  with  perfect  impunity 
for  years.  It  occurred  to  me  some  years  ago  that  it  would  be  interesting 
to  examine  the  list  carefully  and  so  far  as  possible  to  conduct  a  series  of 
experiments  confirming  or  disproving  the  correctness  of  the  inclusion  of 
the  above  forms  in  the  list.  This  I  have  been  able  to  do  with  the  aid  of 
a  number  of  students  who  offered  themselves  as  subjects  for  the  experi- 
ments. In  the  last  five  years  I  have  been  able  to  secure  twenty-two 
persons  to  aid  me  in  the  work. 

The  most  cursory  examination  breaks  the  preceding  list  into  two 
sharply  separate  groups.  In  the  one  the  skin  irritation  is  due  to  the  action 
of  some  specific  substance  of  the  plant  as  in  the  case  of  Rhus;  in  the 
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other  the  skin  irritation  Is  plainly  due  to  mechanical  causes,  as  in  the  case 
of  Arctium  and  Xanthium.  There  seems  to  be  no  good  reason  why  any 
plant  with  piercing  surface  outgrowths,  such  as  Bur-grass  (Ceuchrus 
tribuloides  L.),  should  not  be  included  in  the  latter  group  and  the  list 
almost  indefinitely  extended.  Very  little  was  done  experimentally  with 
such  plants,  for  though  persistent  and  sometimes  festering  sores  may 
result  from  handling  them,  the  irritation  Is  due  to  traumatic,  not  to  toxic, 
causes. 

In  the  first  group  of  plants  an  additional  separation  may  be  made  into 
those  poisonous  by  mere  handling  and  those  whose  poisonous  properties 
seem  to  be  liberated  only  as  the  result  of  dry  trituration  or  grinding,  the 
well  known  irritant  effects  of  the  dust  arising  from  the  dried  roots  of 
Podophyllum  being  a  case  in  point. 

It  w\\\  thus  be  found  that  the  number  of  plants  which  are  really  con- 
tact poisons,  under  ordinary  handling  is  very  much  reduced  and  the  long 
continued  immunity  of  those  of  us  who  have  collected  widely  is  not  after 
all  as  wonderful  as  it  might  at  first  seem.  As  a  matter  of  fact  it  would 
seem  that  any  plant,  which  in  any  way  and  under  any  conditions  however 
extraordinary  produced  a  skin  irritation  had  been  promptly  placed  among 
the  contact  i)oisons.  There  is  also  to  be  considered  the  personal  idiosyn- 
crasy. Some  persons  are  peculiarly  susceptible  to  plant  poisons,  either 
because  of  an  especially  sensitive  skin  or  of  some  constitutional  condition 
which  makes  them  remarkably  non-resistant  to  the  sequelae  of  skin 
lesions  of  any  sort.  As  a  result  of  this  consideration  of  the  personal  equa- 
tion the  list  of  plants  poisonous  by  contact  is  still  further  reduced. 

A  rather  careful  experimental  study  of  the  plants  in  the  above  list  has 
been  made  with  the  following  results: 

In  all  cases  the  procedure  was  simple  but  was  deemed  sufficient  to 
demonstrate  the  poisonous  or  non-poisonous  character  of  the  plant  The 
plant  was  first  handled  freely  in  the  way  of  collecting  and  making  herb- 
arium specimens.  If  after  some  days  no  results  were  apparent,  the  part 
of  the  plant  said  to  contain  the  poisonous  element  was  rubbed  upon  the 
back  of  the  forearm  until  serum,  and  at  times  blood,  exuded,  the  juice  of 
the  plant  and  the  serum  being  allowed  to  dry  upon  the  arm.  If  no  results 
followed,  it  was  considered  safe  to  infer  that  the  form  was  not  a  contact 
poison. 

Water  plantain  (Alisraa  Plantago-aquatica  L),  common  throughout  the 
state  in  mud  and  shallow  waters,  is  said  by  the  National  Dispensatory  to 
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contain  in  the  leaves  **an  acrid  principle  strong  enough  to  irritate  the 
skin."  No  one  of  the  twenty-two  subjects  showed  the  slightest  trace  of 
skin  irritation  as  tlie  result  of  treatment  as  indicated  in  the  preceding 
paragraph.  The  leaves  were  taken  at  different  dates,  but  no  results  con- 
firming the  al>ove  statement  were  secured. 

The  Indian  Turnip  and  Green  Dragon  (Arisrcma  triphyllum  (L.)  Torr., 
and  A.  Dracontium  (L.)  Sehottj  are  said  to  be  "violently  acrid  and  almost 
caustic  in  every  part,  frequently  producing  intolerable  itching  and  in- 
flammation of  the  skin."  None  of  the  twenty-two  subjects  showed  the 
slightest  unpleasant  results  from  the  free  handling  of  the  above  species. 
As  a  result  of  the  more  vigorous  treatment  live  showed  a  vesicular  in- 
flammation lasting  for  three  or  four  days.  The  inflammation  was  ac- 
companied by  considerable  itching,  which,  however,  was  not  so  violent 
as  to  merit  the  term  "intolerable."  Of  the  five  showing  unpleasant  effects, 
two  were  young  ladies,  who  proved  so  susceptible  to  almost  any  type  of 
skin  lesions  that  they  were  unable  to  continue  the  work. 

The  Skunk  Cabbage  (Spathyema  foetida  (L.)  Raf.)  is  said  to  be  "harm- 
less as  to  the  leaves,  but  with  root  so  acrid  as  to  produce  intolerable  itch- 
ing and  infiammation."  No  results  were  .secured  from  frequent  and  rather 
rough  handling  of  the  roots.  Later  the  juice  was  expressed  by  pressure 
and  allowed  to  dry  upon  the  arms,  rubbed  to  extreme  redness,  of  five 
subjects.  Neither  itching  nor  inflammation  resulted.  The  latter  test  was 
repeated  in  April,  May,  June  and  September,  four  additional  subjects 
being  used,  but  in  every  case  failing  to  confirm  the  reputation  of  the  plant 
as  a  skin  irritant. 

Indian  Poke  (Veratrum  viride  Ait.),  sparingly  found  in  many  localities, 
growing  in  swamps  and  wet  woods,  will,  it  is  alleged,  if  "applied  to  the 
skin  in  moist  condition  cause  redness  and  burning.*'  The  plant  is  so 
occasional  in  its  occurrence  that  it  need  scarcely  be  taken  into  account 
Two  experiments  upon  myself  gave  absolutely  no  redness  or  burning.  It 
Is,  however,  fair  to  state  that  these  experiments  should  not  be  regarded  as 
determinative,  since  not  even  the  poison  Jvy  (Rhus  radicans  L.)  produces 
any  skin  irritation,  except  when  the  skin  has  been  rubbed  to  redness  with 
the  crushed  leaves  and  the  juice  allowed  to  dry  upon  the  surface. 

Cypripedlum  hii-sutum  Mill.,  the  Yellow  Lady's  Slipper  or  Moccasin 
flower,  is  said  to  be  "irritating  to  the  skin,  in  some  cases  poisoning  as 
severely  as  Rhus."     Eleven  out  of  the  twenty-two  persons  experimented 
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upon  showed  unpleasant  effects  from  the  mere  handling  of  this  species  In 
collection  and  determination.  Six  others  were  poisoned  as  a  result  of  the 
rubbing  process,  only  five  escaping  entirely.  In  almost  every  class  I  have 
numerous  cases  of  poisoning  easily  referable  to  this  form.  The  poisonous 
property  seems  most  active  during  the  flowering  season,  the  plant  being 
practically  innocuous  after  seed  maturation.  The  effect  shows  first  as  a 
hypersemia,  later  becoming  vesicular  and  even  pustular  if  untreated.  It 
yields  readily,  however,  to  ordinary  emollient  treatment  and  can  be  fairly 
limited  in  its  spread  by  frequently  bathing  the  adjacent  parts  with  alcohoL 
My  attention  was  first  called  to  the  poisonous  character  of  the  plant  hy 
Dr.  D.  T.  MacDougal  and  continued  observation  but  serves  to  confirm  the 
view  that  many  eases  of  poisoning  attributed  to  the  poison  ivy  should  be 
referred  to  this  species.  The  attractiveness  of  the  flower  serves  to  lead 
many  persons  to  collect  it  in  large  masses  and  if  the  results  reported 
above  are  at  all  indicative,  it  is  doubtless  chargeable  with  many  cases  of 
poisoning  occurring  in  the  early  spring. 

The  nettles  including  Urtica  dioica  L.,  Urtica  gracilis  Ait.  and  Urtica- 
strum  divaricatum  (L.)  Kuntze,  poison  through  the  action  of  acrid  con- 
stituents, producing  an  intolerable  burning.  The  inflammation,  however, 
yields  so  readily  to  treatment  by  cooling  lotions  and  is  so  ephemeral  in  its 
character  if  untreated,  that  the  plants  are  to  be  considered  as  annoying 
rather  than  poisonous.  None  of  twenty-two  subjects  escaped  the  intense 
burning  following  the  handling  of  these  forms.  The  inflamed  condition 
never  persisted  over  two  or  three  hours  even  after  a  rather  vigorous 
whipping  of  the  skin  with  the  plants. 

Of  the  Smartweeds,  two.  Polygonum  hydropiper  L.,  and  P.  punctatum 
Ell.,  it  is  said  "cause  itching  and  burning  of  the  skin."  In  the  experi- 
ments tried  this  proved  true  if  the  expressed  juice  was  applied  to  mucous 
membranes,  especially  those  of  the  eye.  In  no  case  was  any  Irritation 
obsers'able  where  the  application  was  to  the  skin.  In  this  case  also,  the 
irritation  w^as  but  temporary  and  yielded  readily  to  bathing  the  affected 
parts  in  cold  water. 

That  Pokeberry  (Phytolacca  decandra  L.)  contains  a  principle  which 
is  an  internal  poison  is  well  known.  The  claim,  however,  that  the  "green 
plant  and  root  irritate  the  skin,  affecting  chiefly  mucous  membranes," 
does  not  seem  to  be  so  well  made  out  Only  eight  subjects  were  treated 
with  this  species  and  in  no  instance  were  any  Inflammatory  symptoms  ob- 
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servable.  Later  tb«  dried  root  was  grouud  and  a  verj'  anuoying  and 
somewhat  persistent  irritation  of  tlie  mucous  membranes  of  tlie  eye  re- 
sulted, yielding  only  to  ti'eatment  by  an  o<*ulist.  It  is  fair  inference  that 
no  part  of  the  Polteberry  is  a  contact  poison  in  the  ordinary  acceptance  of 
the  term,  although  the  plant  does  possess  a  poisonous  principle  which 
under  exceptional  conditions  may  produce  an  inflammation  of  a  somewhat 
obstinate  and  therefore  serious  character. 

The  Baneberry  (Actcea  rubra  (Ait.)  Willd.)  is  said  to  contain  a  "vesicat- 
ing principle."  Experimentation  upon  fifteen  subjects  failed  to  verify  this 
statement.  In  this  case,  as  in  all  others  \^here  negative  results  were  ob- 
tained, the  experiments  were  repeated  several  times  at  different  stages  of 
the  development  of  the  plant. 

The  Field  Larltspur  (Delphinium  consolida  L.)  is  also  claimed  to  be  a 
skin  irritant.  "A  specific  element  in  the  seeds  produces  in  tincture  great 
burning  and  inflammation  of  the  skin."  The  experiments  uiK)n  this  form 
were  unsatisfactory  because  of  tlie  small  amount  of  material  available. 
The  tincture  applied  to  the  skin  produced  some  slight  burning  and  in- 
flammation, although  the  latter  was  no  greater  than  would  be  expected 
from  a  similar  treatment  with  pure  alcohol.  Evidently,  however,  the 
Field  Larkspur  is  in  no  sense  to  be  considered  a  plant  dangerous  to  handle. 

The  Wild  Anemone  or  Wind  flower  (Anemone  quinquefolia  L.),  said  to 
be  'iiTitating  to  the  skin,  producing  redness  and  itching/'  was  found,  so 
far  as  the  experiments  went,  to  be  perfectly  innocuous,  not  even  those 
who  were  most  susceptible  to  skin  irritations  showing  the  slightest  sign  of 
inflammatory  symptoms. 

The  Virgin's  Bower  or  Wild  Clematis  (Clematis  Virginiana  L.),  said  to 
contain  an  "acrid  irritant  producing  blisters",  affected  nine  out  of  seven- 
teen subjects;  four  by  the  mere  handling,  the  other  five  as  a  result  of  rub- 
bing the  skin  with  the  leaves  and  flowers.  A  marked  hyperoemia  preceded 
the  vesicular  stage  of  the  inflammation,  which  in  no  case  was  of  more 
than  three  days  duration. 

Three  of  the  Crowfoots  or  Buttercups  (Ranunculus  sceleratus  L.,  R. 
acris  L.,  and  R.  bulbosus  L.),  it  is  alleged,  'cause  inflammation  and  ulcers, 
the  root  being  especially  rich  in  poisonous  substances."  Of  these  R. 
sceleratus  and  R.  bulbosus  are  sutficiently  occasional  in  our  area  to  be 
neglected.  R.  acris,  also,  as  at  present  delimited  by  systematists,  is  of 
relatively  scant  occurrence  in  Indiana.     Seven  subjects  were  used.    None 
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showed  any  ill  effects  from  treatment  with  aerial  parts.  Two  showed 
shari>  inflammation  from  rubbing  the  skin  with  the  root,  but  neither 
showed  any  indication  of  ulcers  although  the  inflammation  was  left  un- 
treated. Inflammatory  symptoms  disappeared  at  the  end  of  the  sixth  day, 
in  !)oth  cases. 

The  familiar  May  Apple  (Podophyllum  peltatum  L.)  has  been  Included 
in  the  lists  of  plants  poisonous  by  contact  from  the  earliest  times.  Both 
leaves  and  roots  are  said  to  be  "poisonous  and  drastic"  by  some  authors; 
others  content  themselves  with  the  statement  "rather  poisonous*';  still 
others  attribute  the  "poisonous  principle  chiefly  to  the  root,  the  powder  of 
which  affects  the  mucous  membranes."  Of  the  truth  of  the  last  state- 
ment there  can  be  no  doubt,  as  scores  of  careless  or  ignorant  workers  in 
the  laboratories  of  manufacturing  pharmacists  can  testify.  Concerning 
the  other  two,  there  is  at  least  room  for  reasonable  doubt  No  record  has 
come  to  my  notice  of  any  case  of  poisoning  from  the  mere  handling,  and 
I  have  in  the  past  few  years  directed  the  work  of  classes  in  such  a  way  as 
to  secure  the  maximum  amount  of  handling  of  every  part  of  the  plant. 
Twenty  subjects  submitted  to  the  rubbing?  process,  using  aerial  parts  of 
the  plant,  and  nineteen  showed  no  signs  of  inflammation.  One  was  a  sub- 
ject referred  to  in  a  pre%ious  paragraph  as  peculiarly  susceptible  to  in- 
flammation after  skin  lesions  of  any  sort.  In  this  case  a  rather  persistent 
Inflammation  followed  the  experiment,  requiring  between  two  and  three 
weeks'  treatment  before  it  was  completely  reduced.  Five  submitted  to 
the  rubbing  process  with  fresh  roots  with  no  untoward  results.  The  irri- 
tating effect  of  the  dry  powder  of  the  root  upon  mucous  membranes  was 
considered  too  well  established  to  need  verification.  It  is  a  safe  inference 
that  any  part  of  the  May  Apple  may  be  handled  with  safety,  even  the 
dry  root  being  apparently  harmless,  and  only  Irritating  when  in  the  form 
of  a  finely  comminuted  powder. 

The  common  Bloodroot  (Sanguinaria  Canadensis  L.)  is  another  plant 
regarded  with  suspicion  by  some  authors.  It  is  said  that  the  "dust  of  the 
dried  root  is  irritating  and  that  frequently  the  handling  of  the  root 
poisons."  Xo  experiments  were  made  as  to  the  effect  of  the  dust  pro- 
duced by  the  grinding  of  dried  roots,  but  both  dried  and  fresh  roots  were 
persistently  handled  without  record  of  poisoning  In  a  single  case  out  of 
seventeen.  Seven  showed  no  ill  effects  from  rubbing  the  arm  with  the 
fresh  root. 
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The  Cniciferae  named  are  such  well  known  irritants  as  to  need  no 
special  discussion,  although  in  none  of  the  forms  did  any  irritation  arise 
from  a  free  and  rather  rough  handling  of  the  plants. 

The  round  leaved  Sundew  (Drosera  rotundifolia  L.)  is  classed  as  a 
skin  irritant.  It  is  so  rare  in  our  area  that  it  scarcely  deserves  mention. 
Experiments  were  possible  only  with  dried  specimens.  Of  the  five  sub- 
jects selected  none  showed  any  signs  of  skin  irritation  as  a  result  of 
either  treatment.  The  material  used  was  collected  in  August,  the  experi- 
ments were  made  the  following  February,  the  plants  having  been  sub- 
jected to  the  usual  drying. 

The  Tree  of  Heaven  (Ailanthus  glandulosa  Desf.),  it  is  said,  ''should 
be  regarded  with  suspicion."  No  experiments  were  tried  with  this  form 
and  a  somewhat  extended  examination  fails  to  reveal  any  instance  In 
which  poisoning  resulted  from  its  handling.  Personally  I  have  handled  it 
for  years,  and  have  rather  encouraged  classes  to  handle  it  but  have  failed 
utterly  to  find  the  form  at  all  poisonous  or  even  irritating. 

Of  the  Spurges  (Euphorbias)  more  than  one  hundred  species  occur  in 
the  United  States.  Loudon  says  of  them,  **Every  one  is  so  acrid  as  to  cor- 
rode and  ulcerate  the  body  wherever  applied."  This  somewhat  vigorous 
arraignment  of  the  genus  does  not  seem  fully  justified  by  the  behavior 
of  the  local  forms.  In  the  experiments  upon  ten  subjects  E.  maculata  L., 
B.  humistrata  Engelm.,  E.  nutans  Lag.  and  E.  commutata  Engelm.,  pro- 
duced no  ill  effects  from  handling.  Rubbing  the  arm  vigorously  with  the 
crushed  plants  and  allowing  the  latex  to  di'y  produced  a  marked  irritation 
in  five  of  the  ten  subjects  and  a  light  vesicular  inflammation  in  another. 
The  inflammation  was  somewhat  obstinate,  in  two  cases  requiring  the 
attention  of  a  physician.  In  the  case  of  the  flowering  Spurge  (Euphorbia 
corollata  L.)  six  out  of  ten  subjects  were  distinctly  poisoned  by  merely 
handling  the  plant  in  its  flowering  condition.  In  this  case  the  plant  was 
gathered  in  masses  as  for  decorative  purposes,  thus  attempting  to  imitate 
the  manner  in  which  this  attractive  form  is  usually  handled.  Allowing 
the  latex  to  dy  upon  the  arm  caused  evident  poisoning  in  nine  of  the  ten 
cases.  The  experience  with  the  other  species  named  above  led  to  the 
prompt  treatment  of  the  inflammations,  so  that  nothing  can  be  said  aa  to 
the  persistence  or  ultimate  character  of  the  irritation.  The  inference  may 
be  drawn  that  the  majority  of  our  native  spurges  are  not  such  virulent 
contact  poisons  that  they  can  not  be  handled  in  the  ordinary  way  without 
danger.     Euphorbia  corollata  is,  however,  to  be  regarded  as  dangerous, 
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especially  in  the  flowering  period,  and.  as  that  extends  from  April  to  Oc- 
tober, it  is  probably  to  be  avoided  at  all  times.  Apart  from  the  results 
of  these  experiments  I  have  records  of  twenty-three  cases  of  poisoning 
unmistaliably  chargeable  to  this  form.  In  my  opinion  many  cases  of  poi- 
soning attributed  to  Rhus  are  to  be  referred  to  this  species. 

Of  the  Sumach,  the  poison  ivy  (Rhus  radicans  L.)  is  perhaps  the  most 
familiar,  although  the  poison  elder  (Rhus  Vernix  L.)  is  by  far  the  more 
poisonous.  According  to  Robert  Hessler,  M.  D.,*  "Many  persons  proof 
against  the  common  poison  ivy  readily  succumb  to  this  species."  Fortu- 
nately the  restricted  range  of  the  species,  it  being  confined  to  the  swamp 
regions  of  the  northern  part  of  the  state,  its  favorite  location  being  tam- 
arack swamps,  prevents  it  from  being  as  df.ngerous  as  its  virulence  would 
indicate.  The  poison  Ivy,  however,  because  of  its  almost  universal  dis- 
tribution through  the  state  is  perhaps  the  most  dangerous  of  the  plants 
in  the  list.  In  the  experiments,  seventeen  out  of  twenty-two  poisoned 
by  merely  handling  the  plant  The  remaining  five  responded  vigoriously 
to  the  rubbing  process.  The  character  of  the  inflammation  is  too  well 
known  to  need  description  in  this  connection.  One  of  the  subjects,  a 
young  man  of  about  twenty-two,  who  was  poisoned  as  the  result  of 
"rubbing,"  allowed  himself  to  go  without  treatment  for  three  weeks,  In 
order  that  he  might  determine  whether  or  not  he  would  in  the  future  be 
more  susceptible  to  ivy-poisoning.  His  case  of  poisoning  was  quite 
severe,  involving  the  whole  arm  and  spreading  to  the  neck,  being  perhaps 
more  serious  than  ordinary  cases.  He  wrote  me  last  summer  that  he  had 
not  since  the  experiment  escaped  with  less  than  two  or  three  poison 
attacks  a  year.  I  have  heard  from  two  others  that  they  also  have  poi- 
soned since  that  time  by  the  slightest  contact  with  poison  ivy.  On  the 
other  hand,  the  other  two  members  of  the  group  of  five  do  not  seem  to 
poison  any  more  readily  than  before  the  experiment  In  the  poison  ivy, 
also,  the  poisonous  principle  seems  most  active  during  the  flowering  sea- 
son. The  statement  that  Rhus  poisoning  occurs  from  the  handling  of 
dried  herbarium  si>ecimen8  has  not  proven  true  in  my  experience.  De- 
terminative material  placed  in  the  hands  of  class  after  class,  has  never 
caused  a  single  case  of  poisoning.  It  is  fair  to  conclude  that  two  out  of 
three  persons  will  be  more  or  less  afl^ected  by  simply  handling  poison  ivy, 
and  perhaps  nine  out  of  ten  if  the  plant  is  handled  at  all  roughly.  No 
other  one  of  our  indigenous  plants  is  so  erenerally  poisonous. 


» Proc.  Ind.  Acad.  Scl.,  1896.  p.  21. 
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It  is  said  of  the  Leatherwood  (Dirca  palustris  L.)  that  the  *'fresh  bark 
applied  to  the  skin  causes  redness  and  vesication  and  sores,  which  are 
very  difficult  to  heal.'*  Eight  subjects  were  treated  by  binding  pieces  of 
freshly  stripped  bark  upon  their  arms,  allowing  them  to  remain  for 
periods  ranging  from  two  to  twenty-four  hours.  Six  showed  no  evil  effects 
of  any  kind,  while  in  the  cases  of  the  other  two  a  somewhat  painful  hy- 
periemia  resulted,  easily  reduced  by  an  application  of  vaseline.  Somewhat 
strangely,  the  two  affected  represented  the  extremes  of  time,  two  and 
twenty-four  hours.  Three  other  students  chewed  the  fresh  bark  for  a 
few  minutes  and  in  each  case  an  extremely  painful  blistering  of  the 
mouth  resulted.  In  my  own  case,  tried  fubsequently,  the  mucous  mem- 
branes of  the  mouth  did  not  become  normal  for  nearly  a  month.  In  the 
ordinary  use  of  the  term,  the  leatherwood  Is  not  a  contact  poison,  al- 
though in  exceptional  cases  it  may  prove  such. 

Aralia  spinosa  L.,  Angelica  Tree  or  Hercules  Club,  was  found  without 
irritating  principle  in  three  cases,  the  small  amount  of  material  available 
precluding  more  extended  experimentation.  It  is  claimed  that  "green 
bark  from  roots  or  small  shrubs  acts  as  an  irritant.**  As  far  as  the  re- 
sults go  the  statement  is  without  foundation. 

It  is  the  popular  belief  that  Solanum  Dulcamara  L.,  poison  or  purple- 
leaved  nightshade  is  one  of  the  most  virulent  contact  poisons.  By  some 
authorities  it  is  claimed  to  be  an  even  more  virulent  skin  poison  than 
poison  ivy,  the  symptoms  being  similar,  but  the  poison  much  more  diffi- 
cult to  eradicate  from  the  system.  Tests  made  upon  fifteen  subjects  failed 
utterly  to  justify  the  popular  view.  The  plants  were  used  in  all  stages 
and  at  all  seasons,  but  in  every  case  without  the  slightest  irritation.  I 
have  tried  many  times  to  poison  myself  with  this  species,  frequently 
taking  plants  selected  by  persons  who  claimed  an  absolute  knowledge  of 
the  poisonous  character  of  the  form  and  always  without  untoward  results. 
The  result  of  these  experiments  makes  it  almost  certain  that  the  purple- 
leaved  nightshade  should  not  be  considered  as  one  of  our  poisonous  plants. 

The  "Jimson**  weeds  (Datura  Stramonium  L.  and  D.  Tatula  L.)  also 
have  a  bad  reputation.  Fourteen  subjects  were  tested  and  in  no  case  was 
there  any  sign  of  inflammation.  No  experiment  was  made  to  verify  the 
statement  that  the  forms  "occasionally  cause  a  swelling  of  the  eyelids." 
It  is  probable  that  none  of  our  native  species  of  Solanaceae  are  as  poison- 
ous as  the  foliage  of  the  potato  and  tomato,  to  which  frequent  cases  of 
skin  poisoning  may  be  definitely  referred. 
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The  common  Mnllein  (Verbascum  Thapsus  L.)  is  irritating  to  the  skin 
because  of  its  wooly  hairs,  the  leaves  being  often  applied  to  the  throat  for 
the  rubefacient  effect.  Its  action  is  so  evidently  mechanical  that  no  ex- 
periments were  tried. 

The  flowers  of  the  Catalpa  (Catalpa  Catalpa  (L.)  Karst.)  are  said  to  be 
irritant  to  many  persons,  causing  **reddening  of  the  skin."  In  experiments 
tried  and  often  repeated  upon  twenty  subjects,  no  such  results  were  ob- 
tained, although  in  some  cases  the  flowers  were  rubbed  upon  the  cheeks 
vigorously,  the  juice  being  allowed  to  remain  for  several  hours.  I  have 
also  been  unable  to  find  any  definite  record  confirming  the  statement. 

Indian  Tobacco  (Lobelia  inflata  i-.),  **when  applied  to  the  skin  is  cap- 
able of  producing  irritation."  Experiments  upon  fifteen  persons  failed  to 
confirm  this  alleged  fact. 

The  Cockleburs  (Xanthium)  are  irritant  on  account  of  dust  and  hairs 
with  which  they  are  covered  and  not  b<?cause  of  a  toxic  principle.  No 
experiments  were  made  with  this  form. 

Of  the  Goldenrods  (Solidago)  the  statement  is  made  that  the  "whole 
family  is  to  be  regarded  with  suspicion  by  persons  with  sensitive  skin. 
Solidago  odora  Ait.  possesses  a  volatile  oil  that  is  an  Irritant  and  rube- 
facient." Twenty-two  persons  were  subjected  to  tests  with  various 
species  of  goldenrod,  but  no  results  were  obtained  to  indicate  the  presence 
of  a  toxic  element  in  our  native  species.  Solidago  odora  was  used  with 
five  subjects  without  resulting  inflammation.  It  is  extremely  doubtful 
whether  any  skin  irritation  is  produced  by  species  of  this  genus  save 
through  mechanical  causes. 

The  common  Fleabane  (Leptilon  Canadense  (L.)  Brit.)  it  is  said  "con- 
tains a  volatile  oil  possessing  irritating  qualities  to  those  handling." 
Eleven  persons  were  used  in  experiments  upon  this  form.  Two  had  skin 
irritations  following  the  free  handling  of  this  plant.  Five  others  were 
poisoned  by  the  "rubbing"  process.  Four  were  unaffected  under  either 
procedure.  In  this  case  also,  the  maximum  point  of  the  toxic  principle 
seemed  to  be  the  flowering  season. 

Common  Beggar  Ticks  or  Spanish  Needles  (Bidens  frondosa  L.),  it  is 
alleged,  "causes  itching  on  handling."  Out  of  fifteen  persons  this  was 
found  to  be  true  in  tliree  cases,  one  of  them  being  peculiarly  susceptible  to 
skin  irritation,  as  mentioned  in  a  preceding  paragraph.  Four  others  were 
affected  by  the  "rubbing"  process.  The  remaining  eight  reported  no 
change  in  skin  sensations. 
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Ordinary  Dog-fennel  (Anthemis  Cotula  L.)  was  found  to  affect  seven 
out  of  twenty  persons  as  the  result  of  free  handling.  Seven  others  were 
poisoned  following  rubbing  and  six  were  unaffected.  The  statement  that 
the  *'juice  is  sufficiently  acrid  to  poison  sensitive  slvins"  seems  borne  out 
by  the  results. 

Arctium  Lappa  L.,  or  Burdock,  is  a  skin  irritant  through  mechanica) 
action,  the  dry  bin's  producing  the  most  serious  inflammations,  although 
the  leaves,  because  of  their  roughness,  are  also  irritant.  The  resultant 
inflammations  after  handling  were  so  evidently  traumatic  that  no  experi- 
ments were  made. 

It  is  claimed  that  the  ordinary  cultivated  Nasturtium  (Tropseolum 
majus  L.)  **in  exceptional  cases  produces  dermatitis."  Repeated  experi- 
ments with  all  parts  of  the  plant  upon  twenty-two  subjects  failed  to  give 
any  verification  to  this  statement.  After  extended  inquiry  I  have  failed 
to  find  any  person  who  knew  of  any  case  of  poisoning  due  to  this  plant. 

The  Oleander  (Nerium  Oleander  L.),  so  largely  cultivated,  is  probably 
under  certain  conditions  poisonous.  "An  acrid  principle  in  the  leaves 
affects  some  people  as  Rhus."  Loudon  contents  himself  with  saying  **it  is 
poisonous.'*  Figuier  calls  it  a  ''formidable  poison."  Van  Hasselt  says 
it  causes  **an  internal  burning  and  itching  when  rubbed  in  the  skin." 
Five  persons  were  experimented  upon  in  the  manner  indicated  by  Van 
Hasselt  and  all  suffered  a  greater  or  less  irritation  accompanied  by  biu*n- 
ing  and  itching.  It  is  probable  that  the  thick-walled  epidermal  cells  pre- 
vent poisoning  in  the  ordinary  handling  of  the  plant.  The  most  painful 
case  of  skin  poison  I  experienced  was  from  the  oleander.  It  was,  how- 
ever, of  short  duration  and  in  none  of  the  cases  indicated  the  persistence 
or  tendency  to  recurrence  of  Rhus. 

Of  the  cultivated  Primroses,  one,  Primula  obconica  Ilance,  is  occa- 
sional irritant.  The  cause,  however,  is  plainly  enough  traumatic.  No 
experiments  were  undertaken,  although  I  know  of  one  case  in  which  the 
handling  of  this  species  is  invariably  followed  by  an  annoying  skin  irri- 
tation. 

The  results  of  these  experiments  may  be  summarized  as  follows: 

1.  The  great  majority  of  the  plants  included  in  the  preceding  list  are 
harmless  under  ordinary  handling. 

2.  Some  of  these  may  act  as  skin  irritants  as  the  result  of  prolonged 
application  or  unusually  rough  handling.  Careful  washing  after  handling 
any  of  the  forms  will  reduce  the  danger  to  a  minimum. 
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3.  The  following  species  are  definitely  contact  poisons,  arranged  in 
order  of  their  virulence. 

Rhus  Vernix  L. 

Rhus  radicans. 

Euphorbia  corollata, 

Cypripedium  hirsutum. 

Anthemis  Cotula. 

Leptilon  Canadense. 

Clematis  Virginiana. 

Bldens  frondosa. 

The  nettles  are  not  included  in  this  list  on  account  of  the  ephemeral 
character  of  the  irritation  they  produce,  nor  are  there  included  a  number 
of  forms  which  poison  under  unusual  conditions,  such  as  grinding  or  long 
continued  applications. 

4.  Of  the  plants  named,  the  two  species  of  the  genus  Rhus  are  the 
only  ones  aflfectiug  all  upon  whom  experiments  were  tried,  if  we  except 
the  nettles. 

5.  Sixteen  plants  included  in  the  list  proved  absolutely  harmless  under 
the  conditions  of  the  experiments.  Probably  all  in  the  list  with  the  ex- 
ception of  the  first  three  or  four  may  be  safely  handled  under  ordinary 
conditions. 

The  data  bearing  upon  conclusion  3  may  be  tabulated  as  follows: 


Number  of 
Subjects  in 
Experiment. 

Affected  by 
Phrst  Method. 

Method. 
Additional. 

Rhus  Vemix 

No 
22 
10 
22 
20 
11 
17 
16 

Experimen 
17 

6 
11 

7 

2 

4 

8 

ts. 

Rhus  radicans 

6 

Euphorbia  coroUata 

8 

Cypripedium  hirsutum 

6 

Anthemis  Cotula 

7 

Leptilon  Canadense 

6 

Clematis  Virginiana. x 

5 

Bidens  frondosa 

4 
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Amphispores  of  the  Grass  and  Sedue  Rusts. 


J.  C.  Arthur. 


( Abstract. ) 

Tbe  paper  described  and  illustrated  thc^  uredospores  and  ampbispores 
of  five  species  of  I^uciHnia  from  central  United  States,  and  one  species 
of  Uromycfs  from  Xortbern  India,  all  occurring  upon  various  kinds  of 
grasses;  tbey  were  P,  vexans  Farl.,  P,  Tripsaci  D.  &  H.,  P,  Stipce  Artb., 
P.  to»ta  Artb.,  P,  Cryptandri  E.  &  B.,  a.nd  U.  Rotthoelliw  ArUi.  It  also 
described  and  illustrated  tbe  ampbispores,  tbe  uredospores  not  being 
known,  of  tbree  species  of  Pnccinia  from  tbe  United  States  occurring  upon 
different  species  of  Carex;  tbey  were  P.  C arid s-st riot w  Diet.,  P.  atrofusca 
(D.  &  T.)  Holw.,  and  P.  Oarrettii  Artb.  Tbese  are  all  tbe  species  of  rusts 
so  far  known  to  possess  ampbisix)res.  This  kind  of  spore  is  tbe  resting 
or  winter  form  of  tbe  uredospore.  Tbey  are  not  uredospores,  however, 
accurately  speaking,  because  they  show  distinct  structural  differences, 
often  very  great,  and  are  correspondingly  modified  physiologically. 
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ECOLOCUCAL    NOTFS    OX    THK    BlRDS    OcCUURINO    WlTIIlN  A  KaDIUS 

OF  Kivi:  Miles  of  tiik  Indiana  Univfrsity  Campus.* 


By  Waluo  I.ke  McAtk?:. 


With  Pilot ojrraphic  lllr.strations  by  Clai^ence  Guy  Littell. 

At  various  times  siiict'  ISSI*  students  of  Indlanu  University  interested 
in  liirds  liave  kept  records  of  tlie  migrations,  lireoding  lial)its,  etc.,  of  the 
birds  Avitliin  a  radius  of  several  miles  of  Bloomington.  Twentj'  sets  of 
migration  records,  covering  fourteen  sea.-ons.  are  on  file  in  the  archives 
o;:*  the  Biological  Survey  at  Washington,  D.  C. 

Three  lists  of  birds  have  been  prepared  l>y  former  students. 

W.  S.  Blatchley  in  18S(;  recorded  tlie  "Winter  Birds  of  the  Vicinity  of 
Bloomington,  Indiana,"  in  the  Hoosier  Naturalist  I,  pp.  1G1)-171. 

B.  W.  Evermann  published  a  list  of  "Birds  of  Monroe  County,  Indi- 
ana," in  the  Hoosier  Naturalist  II,  pp.  137-14r»  and  104.  He  enumerates 
170  siK'cies. 

('.  H.  Bollman  listed  102  species  in  an  unimblished  paper  on  file  in  the 
Biological  Survey. 

"Tlie  Hoosier  Naturalist,"  in  which  Evermann's  and  Blatchley's  lists 
were  puldishod  has  long  been  extinct  and  tlie  two  papers  are  not  ac- 
cessible. 

Some  of  the  above  lists  and  part  of  the  migration  records  were  used 
by  Amos  W.  Butler  in  his  "Birds  of  Indiana"  published  in  the  22d  Annual 
Ueport  of  the  Dei>artment  of  Geology  and  Natin*al  Resources,  Indianap- 
olis, 1807. 

rertlmir.  fa<ts  cnntained  in  the  above  sources  have  been  brought 
together  in  the  present  paper.  They  have  been  confirmed  or  supple- 
mental by  the  autlior's  observations  extending  through  the  last  four 
years.  While  the  material  presented  is  chiefiy  of  local  interest  it  contains 
additions  to  our  knowledge  of  the  birds  of  Indiana  and  the  more  general 
subject  of  liird  migration.    Wherever  possible,  the  authority  for  any  state- 


"(,'<. ntrihutionj!  from  tlie  Zo'ilogical  Lnlioratory  of  Iniliana  University,  under  tiie  direc- 
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ment  is  indicated.  Wlieii  no  authority  is  ^iven  tlie  author  is  respoiisil)li» 
for  the  data. 

Tiie  following  is  a  list  of  observers  most  quoted.  Tlieir  initials  are 
used  to  indicate  their  authority. 

V.  II.  Baruett. 

W.  S.  Blatchley. 

C.  H.  Bollman. 

C.  11.  Eigenniann. 

B.  W.  L'vermann. 
W.  L.  llahii. 

P.  J.  Hartnian. 

C.  U.  Kennedy. 
E.  M.  Kindle. 
C.  G.  I.ittell. 
W.  L.  McAtee. 
N.  B.  Myers. 

A.  B.  Ulrey. 

G.  G.  Williamson. 

Wlien  other  authorities  are  quoted  their  names  are  given  in  full. 

To  make  the  facts  contained  in  this  paper  more  readily  accessible  to 
teachers  and  students  they  have  been  iilaced  in  tabular  form  and  ap- 
pear at  the  « lid  of  the  paper.  The  table  and  the  index  were  i;rc'pa:td  by 
C.  II.  Frazec*  an<i  Leonard  Ilaseman. 

Tlie  region  over  which  observations  iiave  lieen  made,  em:)racing  ihe 
territory  within  aljout  live  miles  of  Bloomington,  is  varied  in  its  tojiogra- 
phy.  On  the  east  and  nortli  are  many  rocky  ravlni  s.  some  of  tli  :n  contain- 
ing cascades.  At  Blocming{o;i,  to  the  souih  of  ii  and  some  dis'.aiice  tj  th.» 
west  the  surface  is  gently  rolling  and  h:is  typical  features  <»f  tin*  oolitic 
limestone  area  of  Indiana.  To  the  wpsi  in  the  Mitchell  lim:  stone  area 
the  surface  is  pitted  with  various  .'■•inklu»les  Irnealh  which  are  caves  of 
consi<leral5lc  extent.  Bl(jomij:.i^ion  ard  the  aiea  about  it  are  well  drained 
by  rock  l«ound  brooks  running  in  \mr\  to  the  m»:tli  through  Hncky  Branch. 
GrilTy  Creek  and  Bean  Blossom,  tinally  flowing  into  the  North  Fork  of 
White  Ri\cr.  Other  brooks,  the  .Jordan  Kiver  and  Clear  Creek  drain  the 
southern  part  of  Bloomington  through  Cb-ar  Cn  <>k  into  the  East  Fork  of 
White  Kiver.  The  extreme  eastern  iiart  of  the  area  Is  drained  int*)  Salt 
Crwk  and  th(»nce  into  the  East  Fork  of  Wliite  Itiver.     The  western  part 
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Is  rich  in  springs  and  sinkholes  filled  with  water,  the  general  trend  of  the 
underground  drainage  of  this  area  being  southward.  There  are  no  large 
streams  or  other  large  bodies  of  water  or  swani])  in  the  region  under 
4  onsideration.  Two  artificial  ponds  have  been  constructed  in  recent  years, 
a  smaller  one  which  supplies  tlie  Monon  R.  R.  yards  with  water  and  a 
largir  one  wliich  is  the  storaue  reservoir  of  the  Hlooniington  waterworks. 

The  region  is  fairly  forested,  largely  by  second  growth  timber,  though 
in  some  parts  of  the  Knobstone  region  the  primeval  forests  remain. 

Tlie  area  is  not  well  suited  to  aquatic  birds  but  offers  many  favorable 
localities  to  terrestial  migrants  and  residents. 

The  total  numljcr  of  species  recorded  is  two  hmidred  and  twenty-five, 
and  includes  seventy  per  cent,  of  the  l)irds  recorded  from  the  entire  State. 
Of  this  number  ninety-eight  nest  here  and  thirty-nine  of  the  l)reeding 
birds  are  also  pormanent  residents.  Twenty-one  are  winter  visitants. 
Ninety-six  are  migrants  and  are  seen  during  a  few  days  in  sprinu:  and 
fall.  Six  are  extinct,  two  are  included  on  rather  doubtful  evidence,  and 
one  is  a  hypothetic  species.  The  last  three  groups  are  included  in  the 
supplemental  list.  One  hundred  species  have  been  observed  on  or  over 
the  University  Campus. 

Each  species  which  has  been  observed  on  or  over  the  campus  of  In- 
diana University  is  marked  by  an  asterisk.  In  cases  of  species  which 
are  either  winter  or  summer  residents,  the  recorded  extremes  of  their 
stay  are  given.  In  the  case  of  transients  the  limits  of  their  arrival  and 
departure  are  given  fcr  both  of  the  migi-atory  s?asDns.  Extinct  and 
hypothetic  si)ecies  are  refened  to  a  supplemental  list.  The  numbers  in 
l)rackets  and  the  nomeclature  are  those  of  the  A.  O.  V.  check-list. 

I  am  under  obligations  to  Prof.  W.  W.  Cooke  and  Mr.  A.  W.  Butler 
for  permission  to  examine  migration  schedules. 
1.     l'\]  Coliimhus  mnitus  Linn.    Horned  Grebe. 

Common  migrant.  April  11  to  24.  This  species  is  classed  as  a  com- 
mon migrant  wholly  upon  evidence  obtained  in  the  spring  of  1003.  It 
had  not  hciM'tnfore  been  recorded  from  the  Ci)unty.  but  circumstances  lead 
me  to  believe  that  it  has  merely  been  overlooked.  Tlie  first  si)ecimen 
was  obtained  April  11,  by  Mr.  J.  J.  Batchelor  and  Mr.  .lames  Simonton. 
Three  others  were  seen  that  day.  The  following  numi  ers  were  seen  at 
the  dates  given:— 7.  April  Vl\  4,  April  V.\\  2.  April  17:  2.  April  IS:  2.  April 
10,  and  2,  April  24. 
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2    [fJ]  Podxlyinhus  poOicfjis  (Liun.).     IMt'cl-bilU'd  Grebe. 

Couimon  niij^rant.  March  j  to  April  20  aiul  Octol)er  7  to  Xoveinbcr  'AO. 
May  be  found  in  nearly  any  sink  or  «tuarry-liole  during;  the  mij^ratory  sea- 
son. 

MI(4RATI0X    KECOUD. 


Year 


1S.S;'). 


1HS.5. 


1SS6. 


1H87. 


r..<i.w. 


C.  H.B.     ■  G.ti.W. 
4-10  3-2G 


I 


4  10 


0)scrver i    C\  II.  IJ. 

FiMt  seen i        4-3 

Next  seen 4-4 

Common I  

Last  j-een  ; 10-7  

AbunJance ,  Common.  iiVot  <.'ommon  Not  common 


•I- 


Year 


18'.>0. 


1801'. 


Observer iNMJ.  M. 


1VHI2. 
■   W.  I..  II. 


First  ?ccn  ... 
Next  t'O'in  . 
Common  .  . 
Last  seen.  .. 
Abuiidancc 


4-19 


ll-:j<» 


4-29 


Ruro. 


19^13. 

W.L.  M. 

38 

4-19 

4  27 

4-29 
Common. 


3.     jTJ  iiariii  imhtr  ((Junn.).     I.oon. 

I'oninion  niiji:rant.  Aj)ril  1  to  May  11.  Loons  may  bi*  seen  on  the 
larger  ponds  any  morninj;  after  a  stormy  nij^ht  in  April.  Before  the 
waterworks  and  railroad  reservoirs  were  made  theso  birds  were  not  si-en. 
I^ollman  and  Evermann  do  not  give  the  Loon  in  their  lists  of  1880  and 
1887. 

MKiR.VTION    1{E(  OHI>. 


Year  . 


IS-Si). 


1903. 


Observer |   ILW.E.  W.L.M 

First  seen 1        4-1        |  4-13 

Next  seen I ,  4-15 

CoQimoQ I  4-15 

LaRt  seen 5-11 


Abundance ' Common 


Cyd 


4.  [CO]  Lams  Philadelphia  (Ord).    Bonaparte's  Gull. 

Rare  migrant.  One  record  April  10,  1903.  A  flock  of  one  hundred 
"gulls"  of  throe  sizes  was  reported  in  April,  1002,  by  J.  J.  Batehelor. 
From  his  descriptions  1  concluded  that  these  were  either  Forster's  or  the 
common  Tern,  and  Bonaparte's  and  the  Herring  Gull.  When  these  birds 
appear  so  far  from  any  large  body  of  water  it  is  always  after  a  period 
of  very  high  winds. 

5.  [00]  Sttnia  forsteri  Xutt.     Forster's  Teni. 
Uare  migrant.     Four  seen  May  13,  irM33. 

0.     [70]  Sterna  hirundo  Linn.     Common  Tern. 
Not  common  migrant  (C.  II.  B.  '80). 

7.  [11*01   Phalavrovoraa-  dilophus  (Swain).     Double-crested  Cormorant. 
Rare  transient  (C.  II.  H.  '.SO).    May  3,  1885  (C.  H.  B.). 

8.  [120]  Mertjaiincr  amiTitauus  (Cass.).    American  Merganser. 
Common  migrant.    In  1SS7  B.  W.  Eveimann  classed  it  as  not  common. 

In   late  years,   liowevor,    (lie   Fish   Duclv   has   become  a   common   spring 
visitor  to  tlie  resurvoirs. 


MKajATlOX    RECORD. 


Year 

ObserTer  .. 
First  seen  . 
Next  seen. 
Coinmon  .. 
Last  Seen  . 
Abundance 


1903. 


W.L.M. 

4-16 
4-:9 
5-14 
5-U 
CommoD. 


9.  [131]     Lo2>h(nh/ii't<  cucidUitug  (Linn.).    Hooded  Merganser. 

Common  transient  (C.  H.  B.  '80).  March  4,  1885  (C.  H.  B.).  Several 
specimens,  without  dates,  are  in  the  University  collection. 

10.  [132]  Anas  boschas  Linn.     Mallard.* 

Abundant  migrant.  February  10  to  April  23.  After  the  example  of 
Prof.  W.  W.  Cooke  all  records  simply  given  as  "ducks"  are  referred  to 
this  species. 
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MIGRATION'    RECOKD. 


Year  , 


ISik). 


1892. 


vm. 


Observer 

B.  W.  E. 
3-1 

E.  M.  K. 

Fir^t^Gen 

Nextfeen 

Common    

4-3 

Lnst  9con 

Abundnnce 

2-10 
3-8 
4-23 
4-23 
Cu  in  moD. 


11.     [1.30]  Xettion  ctn'olinfnsis  (dmvl.).    (irooii-wiiipod  Toal. 
Not  common  migrant  (B.  W.  L'.  'SI).    March  4  to  April  17. 

MIGRATION    RECORD. 


Year. 


ISSii. 


11K)3. 


I 


Observer 

Firrt  fleeD  . 
Next  seen.  . 
Common. . . . 
Laft  'cen... 
Abundance 


B.  W.  E.  W.L.  M. 

3-4         i        4-:o 
3-5  I  


I 


Not  common  Not  common 


12.     [U'2]  >  i.utrMi  vlijiiratn  i\Am\.).     Shoveller. 

('■onimon  migrant.  March  LH)  to  May  S.  The  tirst  inlv:raiits  arc  males 
and  are  seen  in  small  lunnheis;  later  in  the  seas:)n  the  tiocks  are  mixed, 
hut  the  females  arc  then  generally  in  the  majority. 


MIGRATION    RECORD. 


Year 


188(J. 


18iV,. 


1002. 


Obfo  ver I     B.  W.  E. 

First  seen •■• I  

Noxtscon 

I 

Common 

Last  seen 5-8 

Abundance Notcominon 


L  . I     

I    W.R.  D.       \V.  L.  M. 


5-8       I       4-13 


1903. 


\V.  L.  M. 

3-20 

4-5 

4-19 

4  21 
Common. 


13.    143  Dufila  acuta  (Liiiii.).     Pintail. 
Rare  niijrniiit.     Fel).  20  to  March  4. 


MIGRATION   RECORD. 


Year 

1886. 

19(Q. 

Observer 

B  W.E. 
2-26 
3-1 

W.  L  M 

Fir^t  Feeo 

Next  seen  



—  _ 

14.    [144]  .4i.f  c<»/)on«a  (Linn.).    Wood  Duck.* 

Rare  migrant.     March  24  to  May.     Formerly  a  common  sun..,^  . 

dent   (C.  H.   B.   '8C),  and  the  most  common  duck,  often  seen  near   i^ 
campus  (R.  W.  E.  "87).    Reported  breeding:  in  1887  (G.  G.  W.).  and  In  recent 
j'ears  (A.  W.  Butler,  '07).     At  present  this  duck  is  extremely  rare:  the 
only  one  reporttnl  since  1S!)7  was  seen  in  May,  li>02  (T.  J.  Headlee). 


MIGRATION   RECORD. 


Year 

1885. 

1887. 

Observir 

C.U.B. 
3-31 
4-1 

G.O.W. 

Firf  t  scon 

3  34 

Nextscon 

3-2G 

ir>.     fl4(;]  Aj/tJn/a  amvnvami  (Eyt.).     Redhead. 

Although  this  hird  is  a  common  migrant  in  neighboring  localities, 
tliere  is  tut  ore  ircoid  of  its  occurrence  here.  Four  were  taken  Marcli  20, 
1003. 

16.  [147]  Aifthifd  nillisiuria  (Wils.).     Caiivas-back. 
Common  migrant  (C.  H.  B.  '80).    Common  April  23,  1903. 

17.  [1481  Aythya  marila  (Linn.).     American  Scaup  Duck. 
One  record.     .Alarch  4,  188(J  (B.  W.  E.). 

18.  [140]  Aythya  affinis  (K'yt.).     Lesser  Scaup  Duck.* 

Common  migrant.  March  0  to  May  8.  The  Little  Blue-bill  is  the 
most  common  duck.  As  is  tlie  case  with  the  Shoveller,  the  first  migrants 
are  males.  The  females,  liowever,  are  present  In  larger  numbers  than 
the  males  in  tlie  flocks  seen  later  in  the  season. 


MIC.KATHlX    Ki:(OHI>. 


Year 

Oi>8crver      

First  .'•ecii       

Nvxt  seen i 

! 
(?01IU1M)|| i 

I*:l^t  ecen   

I 
Abund.ince , 


18S.') 


IftSi'.. 


]W1. 


!     urn. 


c.  11.  r..  j  ij.w. 


W.  L.  M.  ;  W.L.  M. 


4-5 


4.1'.i 


3-9 

4-21 
4-26 


(\>iniiu>n.     Coiinnon. 


-f^     ri''»l|   i'huufvUi  v!(ni!jnhi  amrvimmi  « r.<»!i;ii».).     Anioricjin  (toliU':!-t\vt'. 

Hath*»r  coinmon  ini^rrant.  Tl:tM»  wvv  srvtiMl  rcoonls.  Inn  Hit*  only 
date  at  hand  is  March  1,  11)  >2. 

20.  |ir>;ij   Cliaritonrttu  allnuUt  (Liiin.i.      I',ut!h'-ht':ul. 

Vi'i-y  rare  migrant  {\\.  W.  K.  'sT).     .M:\nli  r,.  isst;  (15.  \V.  E.). 

21.  IKiriJ  OitUm'w  itfn<jn(illata  (I.iniij.     Sri  f  Scoter. 

Itaro:  uiu?  spcu  in  ISS:;,  "a  stnrin  (!riU"  {('.  If.  l\.).  Of  very  unusual 
occurronco  away  from  hirgo  Ijodirs  oi"  wmIiT  in  this  hititndo.  Tlie  only 
other  records  for  tlic  State  are  for  tlie  ycr.r  lv!7.">. 

22.  ri<»7i  I'Jrisnuithrt'  jfniiaict  iif<is  (<inn!.).      :lrj'..Iy  Drcl;. 
Not  common  mi;;rant.     April  24.   lliiKj. 

2IJ.     |1(!1>.1  j  (7//W  ra nilisrnis  {\A\  u  ).     I -Ire  Ci  •  •<•. 

Karo  mi^M-ant  ((\  II.  15.  'SCi. 
24.      [172]     linififd  I'liiunfri.Kis  {lAnn.).     ( \»n:id:j  (j()<^se.* 

Common  mijrrant.  Fohrnary  17  to  April  12.  Oetolicr  :>1  to  Novem- 
ber 24.  On  two  occasions,  o-  2,  'trj  nn:l  2  17.  *«».".,  Wild  (Jceso  were 
seen  flying  south.  On  lioth  of  tlicsc  dates  tlicre  was  a  sudden  drop 
in  the  temperature,  in  the  latter  case  to  six  jleirrees  belt^w  zero.  Those 
seen  4-12.  1!K);{,  were  Ilyinp:  tlircm;:]!  a  tlriviii*:  rain.  A  Canada  Goose 
remained  aliout  tlie  campus  of  tin*  T'nivi'rsity  f«>r  aluiut  a  wc<'l\  ending; 
.•^—27,  *(12.  At  niirlit^  it  tlcw  ii)  all  dir;'.tii)ns  over  tin*  campus  from 
pond  to  poiul,  and  its  loud  <-allir.j.'  i«i;.oi;cil  a  still  nuiie  xncifcrous  dcm- 
onstratirn   from  tlie  watchdc  irs  Idnw. 


MIGRATION   RECORD. 


Year. 


188>. 


1885. 


190J. 


19J2. 


1002. 


190;i. 


Observer 

c.  n.B. 

1    c.  n.  B. 

\ 

,  ?. 

AT, 

!w 

.  L.  M. 

First  Fe«"n 

3-11 

.S.3 
3-8 

3-2 

Next  seen 

Couiuion 

1 

3-2 

Last  seen 

11-24 

!  ^ 

Abuntiiince 

Common. 

Not  common 

1  Co 

mm  on. 

W.L.  M.  :   W.L.  .M. 

'       2-17 

I 

3-2 


10-31       i        4-12 
Common.    Common. 


25.     [19.)]     />*o/- ////•//.>< //'/<//:////o."<//.v  {Mon til pr. ).     American  }3ittorii.* 

Kjithor  rare  mijjrrnut.  April  5  to  May  1.3,  Aui^iist  7  to  Oeto'n'r  :12. 
Most  often  soon  on  the  weedy  mtir^jins  of  a  pond  l)nt  not  raiely  in 
the  open  ;:lad»'s  of  a  forest,  or  in  the  pine  jrroves  where  they  Hap  heavily 
from  treetnp  to  treetop,  making;  a  tremendous  datter  in  risiiij:  .and 
ali^htinjr. 

MIGRATION   RECORD. 


Year 

im. 

1883. 

18S6. 

Observer 

First  Feen 

C.II.B. 

c.n.B. 

8-27 
9-* 

B.W.  E. 

Next  seen.. 

Common 

Last  seen 

5-13 
Rare. 

i      10-22 
Rare. 

5-5 

Abundance 

Not  common 

1888. 


I 


4-27  ft 


1892 


A.B.  U. 
4-21 

5-t 


"Foster  HiKht.    tE.M.K.    ft  Wylie  and  Mitchell. 


Yea.r 

1900. 

1901. 

1902. 

1903. 

Observer 

W.  L.  M. 

4-17 

W.  L.  M. 

4-25 
4-29 

W.J..M. 

W   L  M 

First  seen     . . .  • 

4-5 

Next  seen            

4-"l 

Commmon 



Last  seen 

5-4 

4-22 

Abundance 

Rath'rrare 

74* 


26.  [  191]     ArdeUa  exiliit  (Gmel. ).     Least  Bittern. 

Rare  migrant.  One  was  taljen  alive  and  kept  in  tlie  laboratory  for 
a  week  in  May,  1902.  It  was  fed  small  fishes,  which  it  swallowed 
readily.  Its  appetite  was  amazing  but  was  the  cause  of  its  death.  A 
large  mass  of  fish  bones  became  stuck  in  its  a»sophagus  and  put  an 
end  to  his  gastronomic  feats  and  to  his  career. 

27.  [194]     Ardea  hfrofh'as  Liiun,     Great  Blue  Heron 

Rather  rare  migrant.     March  12  to  April  {\0.     August  25. 

MIGRATION   RECORD. 


Year 

1885. 

1886. 

1901. 

1902. 

1903. 

ObierTor 

First  seen 

C.H.B. 
3-25 
3-26 

W.  S.  B. 

i-8 

W.L.M. 
4-22 

Bicknell. 

W.  L.  M. 
3-12 

Next  f een 

Common  

Lut  seen 



8-25 

4-30 

AbundftDce  .   ... 

Not  common 

Riith'r  rare 



28.  [196]     IIer(xlia9  egrettu  (Gmel.).     American  Egret. 

Rare  migrant,  not  observed  since  1887.  "The  earliest  record  for 
Indiana  is  that  given  by  Prof.  Evermann  from  Bloomington,  April  10, 
1887"  (A.  W.  Butler).  Evermann  also  says  a  few  were  seen  in  August, 
1886.  C.  H.  Bollman  called  it  a  rare  transient  in  18Sr>,  but  makes  the 
remark  that  it  might  be  added  to  the  list  of  summer  residents  as  he 
Jiad  taken  It  July  29.  1885.     It  has  also  been  taken  in  this  county  by 

I.  N.  Corr  and  S.  E.  Meek. 

29.  [201]     Butorides  virewrns  Limi.     Green  Heron.*    Figs.  1-5. 
Common  summer  resident.    April  10  to  September  22.     In  1901  C.  E. 

Edmonson  found  a  colony  of  ten  or  twelve  nests  in  a  small  clump  of 
cedars  near  the  water- works  reservoir.  June  3,  1901,  a  nest  was  found 
in  a  small  cedar,  about  50  yards  from  a  pond.  It  was  25  feet  high 
in  a  dense  thicket  of  small  trees.  The  nest  was  poorly  made  of  sticks  and 
the  eggs  were  visible  from  below.  There  were  5  eggs.  On  June  11 
these  were  hatched,  and  on  the  19th  the  young  were  well  covered  with 
down  and  were  hopping  around  among  the  branches  (W.  L.  H.).     May 

II,  1903,  a  Green  Heron's  nest  with  6  eggs  was  found  13  feet  up  in 
an  apple  tree  in  an  orchard.  Five  eggs  were  in  the  lower  layer,  the 
sixth  on  top.    There  was  another  nest  about  20  feet  up  in  an  adjoining 


<;> 


tree,  ^'hlch  contained  four  oggs.    The  eggs  in  tlio  first  nest  were  liatclied 
May  21)  ((\  (;.  L.). 

MIGRATION   RECORD. 


Year 

1885. 

U%. 

1886. 

1802. 

1^3. 

Observer  

Fint  seen 

CMl.B. 

4-17 
4-18 
4-28 

Abundant. 

C.U.B. 

c.  n.  B. 

4-24 

4-29 

E.M.  K. 
4-22 

E.M.K. 
4-17 

Noxt  scon  

Com  mon 

Last  seen    

9-22 

Abundunce  

Abundant. 

Rare. 

Rare. 

Year 


1899.   I   IPOO. 


1902. 


1903. 


Observer 

First  seen 

Next  seen 

N.  B.  M. 

.V16 

N.B.  M. 
4-17 
5-2 
5-12 

C.  II.  K. 

4-23 

W.  L.  M . 

4-10 
4-14 

Common 

5-11 

Last  seen  

Abundance  

Common. 

Common. !  

CommAn. 

30.  [204]     O ni.H  nmrn'cn na  iJjiun.).     Wliooping  Craue. 

"Mr.  Cbaiios  Dury,  of  Cincinnati,  O..  informs  me  that  there  is  a 
specimen  in  the  Tuvier  Club  in  that  city  that  was  taken  ne.ar  lUoora- 
iugton,  Ind.*'     (A.  W.  Butler.) 

31.  [214]     l*i>}ztina  ran fliuft  (Jjiun.).     Sora. 

Rare  migrant.     H.  W.  Everniann  says  it  is  not  often  s:»en  and  gives 
two  dates— May  5,  1880,  and  April  15,  1887.     C.  H.  Bollman.  '80.  records 
It  as  a  transient.     It  was  also  seen  May  8,  1000.     (X.  B.  M.) 
32      [215]     Parzfuin  iKuchimta'nxiM  (Gmel.).     Yellow  Rail. 

Not  conunon.  (B.  W.  E.  '87.)  "Prof.  Evermann  met  with  it  near 
Bloomingtun  in  August,  1885,  where  one  specimen  was  taken  alive  in 
a  marsh"  (A.  W.  Butler). 

33.  [219]     (JnUimihi  tjahatu  (Licht.).     Florida  Galliimle. 

Rare  migrant.    Two  specimens  taken  May  10,  1880.  by  11.  S.  Bates. 

34.  [221]     Fnh'nt  nnn^nrn, HI  Gmel.     American  Coot. 

Ka:v  nil-rMHt.  Ai-ril  12  and  20,  1903  (W.  L.  M.).  and  April  17,  1900 
(N.   B.   M.i. 


70 

35.     [228]     Philofu'Jd  minor  (Guiiil.).     American  Woodcock. 

Reckoned  as  a  common  siimmor  resident  in  1880,  this  bird  can  now 
be  ranked  only  as  a  rare  migrant. 

MIGRATION    KECORD. 


Year 1S>^^.       '       1902.  1003. 


Obr»crvor C.  H.  li.       W.  I..  M.      W.  L.  M. 

First  seen :t  2l«       '         0-4  4-10 

Next  seen i '   

Common 

LostKecn 

Abandnnt^-o Coiniiiu!i.  ,      I*nre.      I      Rare. 

36.     [230]     (Jullintuiu  (h'liratu  {Ovd.).     Wilson's  SniiH*. 

Common  migrant.     March  0  to   May   1<>.     Soptcnilur  22  to   October 
28.     Common  along  all  small  streams  in  Marcli  and  Ajn'il. 

MIGRATION   RECORD. 


Year  lS>s3.  iss.^..  1SS<'..  1S87. 


(J.(J.W. 
3-25 
4-2 


Observer j    (MLB.   ,      (MI.B.     j   B.  W.  K. 

First  Been ,       4-17         3-15 

Next  seen i       4-18         i        3-lK 

Common 

Lastfoen 4-22       |         l)-22  3-2r.*'  4-18*- 

Abundance  Abundant.  Not  I'ommon    Common.-  Common. 

*W.S.B.     *B.M'.E. 


Year ISW.  1W2.       '       1W2.  1903. 

I 


Observer N.  B.  M.  '   W.L.M.      W.  L.  M.       P.  J.  H. 

Firstsoen 4-28       | ' '       3-6 

Next  seen ' 

Common i ^-1^        |       4-17* 

Lastseen 5-10         '        10-28      , 

I                     ■    -. 
Abundance rommon.  '  (.'omiiion.  I  Couimon 


I  W.L.M. 


87.     [2891     Arf'Klront'in  }nnriihifn  (ViijiU.).     Pectoral  Sandpiper. 

Moderately  onniinon  migrant.  March  l."i  to  May  0.  This  bird  Fecms 
to  have  he^^n  (Hiite  coimnon  durinpf  the  si)rinj;?  of  1885.  The  bulk  of 
tlie  <pt  cles  d('i>:irted  May  3. 

MKJKATION    KKCOUI). 


Y.-fir ]8Sr>.       I        IS-Si).       I        LS-ST.  1W3. 


Oh^orxor C.  II.  B.       B.  W.  E.      B.  W.  K.        W.  L.  M. 

First  .H-eii '•        :\-'S:  3-1')  :M.')         

1 

Next  >rcti ;      4-1'j      I :ms      

roiiiiiinn       4-22         I I 

I  I  ; 

hnjrt  f«.'t'n ;        0  \i         I        0-5  i-2\i 

I                      i 
Abundnnco ;  Ccuiiimm.  ' Not  cominon 


oS      i-42!     A'-f'Kfi-'nniis  winntilht  (Virill.).     T,<«ast  Sandpiper. 

U;irc  niij-TMUl   <Ii.  \V.  K.  '87). 
8i>.      iJ4r»       Eirii,,tt,s  imsiUtiA  (Linu. ).     Semipalniatcd  Sandi)ij)tr. 

Uaie  mi-rant  (li.  \V.  E.  '87).  Twelve  were  seen  April  2*».  1003  (H.  H. 
Lan(^).  an<l  one  May  3,  1003. 

40.  .2Vi]       'J\itfiini.\nirlnnnfftirn.-i({jiin}\.).      Grc'lttT  Yellow-l(pK. 

Not  observed  nntil  the  spring  of  11V)3  when  it  was  seen  in  small 
nnnilxrs  on  April  2(1,  20  and  30  and  May  1  (W.  L.  M.).  A  bird  con- 
spicuous l\v  restless  actions  acconipani* d  by  continual  and  pirrcinj?  cries. 

41.  ,2-V)|      T'.t'uifi.<  jhirifHs  (Crmol.  ).     YcUow-leps. 

One  r<H-ord.  Concerning;  the  year  180r».  wliicli  was  remarkable  for 
early  arrivals  of  the  Yellow-le.i^s,  I^utler  says:  "The  last  report  from 
southern  Indiana  that  spring  was  from  Rlooininglon,  where  it  was  noted 
April- 2(;"  iJnday). 

42.  [2o<P     /A/f"/y'<>/;</f.s  .vr,//7//r///.v  (Wils. ).     Solitary  Sandpiper. 

Conmion  migrant  and  perhaps  rare  summer  resident.  April  23  to 
June  0.  October  <;.  This  bird  has  been  reported  as  early  as  March 
20,  but  tliese  dates  shoidd  probably  be  referred  to  some  other  species, 
perhaps  Wilson's  Snipe.  On4»  observer  records  it  as  a  summer  resident 
while  another  gives  a  queried  affirmation.  The  date,  Tune  0,  is  an  ex- 
tremely late  one  if  the  Solitary  Sandpiper  is  to  be  considered  purely 
as  a  migrant.  But  it  probably  Indicates  summer  residence,  since  in  the 
Alaskan   breeding  grounds  young  have  lieen   found    in    the  same  month 


rs 


(Jiiiio  2:^.  '08,  Cliarlie  Creek,  Yukon  River.  W.  II.  Osgood).  A  conimoif 
bird  diiriiijc  the  niigiatory  seasou  In  all  muddy  places.  Seen  as  early  a?* 
Sr*i:ttnil»er  2U  in  fall.     Will  inobably  be  found  in  August. 

MIGRATION    RECORD. 


Year 

1S8«». 

_   _ 

C.II.D. 
5-3 
5-5 

1837. 

G.O.W. 

4-28 
4-30 

1892. 

E..M.K. 
5-7 

1899. 

N.B.M. 

4-29 

1900. 

N.B  M. 

5-3 
54 
5  12 
5-12 

1903. 

W.L.M. 
4-23 
4-30 
5-3 

r>-9 

Common 

1903. 

Observer 

First  seen    

W.L.M. 

Next  seen  ....        

Common      

Last  seen  

5-7 
Rare. 

5-16 

10  6 

Abund&ncc        

Rare. 

43.  [201]     I  id  rt  ra  inui  lungiranda  {Bechst.}.     Bartramian  SiindniixT. 
Not  coniinon  transient  (C.  H.  B.  '80.). 

44.  [2.i{]     Artittit  umrularia  ihiuu,).     Spotted  Sandpiper. 

Common  migrant  and  rare  summer  resident.  April  12.  There  is 
one  egg  in  the  LTniversity  colleetion  from  this  lomlity.  Found  in  the 
same  places  as  the  Solitary  Sandpiper  but  in  smaller  numbers. 

MIGRATION   RECORD. 


Year  . 


188^>. 


1903. 


lyoi. 


1903. 


Observer C.  II.  B.   |    E.  M.  K. 

Firstseen  4-22       |       4-27 

Nextseen  5-2         '       f-7 

Ci>mmon 5-3  

Last  seen I  

Abundance i  Common. 


N.  B.  M. 
4-17 
4-28 


W.  L.  M. 
4  12 


Rare. 


W.  L.  M. 
4-10 
4-24 
4-28 


•  1. 


Common. 


45.     [27.H]     (In/f'chns  nH'iftra  [hinn.).     Killdeer.*    Fig.  6. 

Abundant  summer  resident  and  rare  winter  resident.  .Innuary  'M  to 
Dec.  12.  Nest  and  four  eggs  found  April  12,  UHMi  K'.  K.  Edmondson). 
Another  set  found  May  12,  l!)i>o,  in  a  depression  in  tli!»  ground  lined 
with  dry   gra>s   (C.   G.    L..i.      During   several   dark   and   cloudy   or   rainy 


ro 


nijilits  (March  5  to  13.  1003).  the  well-Known  piprcing  notes  of  this  bird 
weie  heard  everywhere  at  all  hours.  On  Nov.  29,  '03,  a  Killdeer  was 
f?een  on  the  snow  when  there  was  no  open  water.  The  few  uncovered 
muddy   spots   were   filled    with    tracks   and   prol)inps. 


Year. 


MIGRATION    RECOIU). 


1884. 


1885. 


18?5. 


1886. 


I 


Observer.... 
First  seen... 
Next  seen  .. 

Common 

Last  seen  .. 
Abundance . 


C.II.  E. 

3-18 


C.  II.  K. 

2-28 

3-7 

3-19 


Abundant. 


C.  H.  B. 


12-12 
Abundant. 


B.  W  E.      B.  W.E. 

3-7         i 

3-14      ; 

325"^'      j 

11 


Common,  i  Common 


'='W.S.B. 


Year . 


1892. 


1900. 


I'JOl. 


1902. 


Observer 

A.  C.  U. 

N.  B.  M. 

N.  B.M. 

W.  L.M. 

W.L.  M. 

First  seen 

3-24 

3-2 

3-9 

3-17 

3-1 

Next  seen 

4-2 

5-3 

4-20 

3-19* 

3-7 

Common 

3-24 

3-26 

Last  seen 

Abundance 

Common. 

Rare. 

Not  common 

Abundant. 
*V.II.B. 

Abundiint. 

4H.      [289]     CuHiius    rirginianus  (Liinn.),     Bob-white.* 

Hol)-whit(»  is  scarcely  a  common  resident  at  present.  In  188G  C.  II. 
KoUmann  considered  it  abundant.  May  18,  1903,  a  nest  and  two  eggs 
were  found  in  a  rather  damp  spot  in  a  large  dense  woods  and  June 
14.  y(junj2:  (Hh  s  were  seen  running  about  with  their  mother  (C.  G.  L.). 
L'ovf'ys  have  been  ohsiTved  rather  late:  eight  were  seen  April  l:^.  1JK)2. 
and  seven.  May  16,  r.M>3.  The  so-called  "crazy"  season  was  at  its  height 
October  11,  19(»2.  A  score  of  Instances  was  noted  of  their  flying  In 
open  doors  and  against  windows.  More  often  seen  in  the  woods  than 
in    npi'U    fields. 
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47.  [.SOO]     JioiHwi  timbrlht-i  {Lium.).     Ruffed  Grouse. 

As  late  as  1880  the  Kuffed  Grouse  was  a  common  resident  in  Mon- 
roe County  (C.  H.  B.),  and  in  1887  was  freciuonlly  seen  in  tlie  hills  north- 
east of  town  (B.  W.  K.),  and  Avas  rather  common  in  deep  woods  (W.  S. 
B.).  These  phrases  arc  far  fmm  indicative  of  the  occurnMici^  of  the 
Ruffed  Grouse  at  present.  In  four  years  of  continuous  field-work  hut 
one  bird  has  been  observed  each  year.  April  7.  1901.  a  splendid  male 
was  seen:  March  2:\,  1IK)L>,  one  was  found  dead;  Sept.  2:5,  llMi2,  one 
flew  through  a  window  into  a  luju.'-e.  and  March  11.  UKKJ,  one  was 
seen  in  a  dense,  tan^'lcd  and  wild  tract  of  woods  which  Avas  swept 
by  a  hurrieane  several  years  a^'o  (P.  J.  H.).  It  is  in  this  phice  that 
the  Ruffed  Grouse  will  probably  persist  longest  in  this  county,  and  it 
may  be  found  there  in  s]iarin^  numl)ers  for  several  yi'ars.  Tliree  were 
seen  in  this  locality  on  April  1).  IIMM.  and  two  more  on  Aiiril  1<>.  In  Brown, 
the  adjoining  county  east,  the  Ruffed  Grouse  was  classed  as  common 
as  late  as  ISIM  (E.  M.  K.). 

48.  ['HOj     /riufitlfmi  unirnttini  (l^inn.}.     Mourning  Dove.*    Figs.  7-10. 
Common  resident,   liss  numerous   in  Avinter,   though  it   is   sumeiinies 

seen  in  bands  of  four  to  twelve  in  this  se.ison.  Tli»»y  becomi'  ct)mmon 
after  the  first  week  of  March,  and  the  dates  are  rather  regular  March 
8,  '01,  March  1),  *02.  Marcli  S.  'o.i.  A  l>ird  of  even  distributii)n.  e(nially 
liable  to  be  met  with  in  tliickets  or  mon»  oi)t>n  w(m).1s  or  in  plowed  lands 
or  weedy  fields.  A  most  attractive  creature  of  bt»autiful  appeiirance 
and  pleasing  manner,  in  tli.'  mating  st*ason  filling  tin-  air  wiili  the 
sonorous  melouy  of  his  love. 

Tho  i)oint  of  greatest  Interest  in  regnrd  to  th:*  Mom-ninjc  l>i»ve  is 
Its  early  nesting.  ^Ir.  .\.  W.  Bntlcr  says:  ''They  bi'gin  cD^iiii-j:  nbout  the 
middle  of  March.  *  *  *  They  n»ate  early,  and  their  nests,  with  com- 
ph'Uh'nt  of  eggs  are  often  f»)und  rarly  in  April— April  1,  Franklin 
County."  r».  \V.  Kveiniaiin  found  a  nest  and  set  of  eggs  here  April 
17,  1SS'<K  In  tlu»  last  few  years,  hf)wever.  nests  and  eggs  have  been 
found  at  nnich  earlier  dates.  In  IIMH.  the  first  ne^t  was  fonnd  Marcli 
17;  no  eggs  were  seen,  how(»ver,  until  April  7  and  April  10.  Tliose  foinid 
on  the  latter  <late  were  iintclied  April  14,  therefore  they  nuist  liave  l>een 
laid  about  on  the  first  and  second  days  of  April.  Tlii'  nest  was  in  a 
tangle  of  vines  on  a  rail  feme.  In  lOirj  the  reco:-d  was  as  follows: 
Cooing  March  7— ni'St  complete  .March  27-  (.r.e  egg  seen  March  2S.     This 
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egg  and  nest  Avere  tlion  (I'.'stroyoil  by  an  unfortnuatt^  accident.  Three 
other  nests  were  fonnd.  however,  on  the  20th,  each  of  which  contained 
either  one  or  two  eggs.  All  of  tliose  nests  were  phiced  in  small  ci^dar 
trees.  A  Dove  Avas  heard  cooing  impel  fectly  November  J».  Doves  began 
cooing  in  1003  on  March  5.  The  lirst  nest  was  fonnd  in  a  cedar,  March 
22;  on  April  8  it  containetl  on  »  e.ig  and  one  yonn;.;  dove  jnst  hatched. 
Reckoning  the  period  of  incnbation  as  two  weeks,  this  nest  must  have 
had  a  full  set  of  eggs  on  Marcli  "jr^  or  2<).  Another  nest  was  in  a  pine 
tree  and  had  young  two  an.l  oiu-half  Inches  long  on  April  11.  These 
were  at  least  a  week  old,  proliably  more.  Then  this  nest  must  have 
contained  a  full  comph  nient  of  eggs  on  March  21.  On  April  24  a  nest 
containing  two  cgv.s  Avas  found  Hat  on  the  ground  under  a  mnndrake. 
40.      [:525]     Cnffrtrhs  ,tnr<(  (Linn.).     Tui'kry  Vulture. '-^ 

Willi  one  exception  all  the  nnords  show  that  the  lUizzard  is  a  resi- 
dent only  a  little  on  or  nine  months  in  the  year,  January  :il  to  November 
21.  In  1S02  K.  M.  Kindle  said  that  a  few  were  permanent  residents. 
They  are  (piite  abundant  in  this  county,  and  it  is  not  an  uncommon 
thing  to  see  them  in  companu»s  of  ten  to  sixty  gliding  about  in  circling 
paths  in  the  upper  air. 

B.  W.  Kvermaiiii  found  a  full  .set  of  eggs  April  17,  188ij.  This  is 
earlier  than  any  <»ther  date  reported  from  the  State.  C.  G.  Littell  found 
young  just  hatched  in  a  nest  in  a  hollow  log  in  a  large,  dense  and 
damp  woods.  May  10,  '0.*>.  According  to  the  oAvner  of  the  place  Buzzards 
had  roosted  at   this  siiot   for  three   years   before. 

MK.KATIO.N    I{K( ORD. 


Year. 


18^^. 


n^o. 


188(i. 


1892. 


I 


C.  11.  H.       i    <Ml.n.    I    W.  S.IJ. 


Observer 

First  seen I  li-T  | 

Next  seen 2-8  

Cutnmon H-r>  

Lftj-tseon j      11-13 

.Abundanoo Very  coin inon.  Abundant. 


2-2-3' 


Common. 
••B.  W.  E. 


E.  M.  K. 

2-n 

2-li 
2-1,3* 


1893. 


£.  M.  K. 


1899. 


N.  B.  M. 


2-22       I        2-20 
2-25        I        4-1 
.3-2        '        4-2 


I 


Common. ;  Common.    Common. 
A.B.  U. 


6 -A.  or  S'iKNCK,  '04. 
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Year 

1900. 

1901. 

19(2. 

1902, 

1903. 

1903. 

Observer 

N.  B.  M. 
4-5 
4-18 
4-18 

Common. 

W.  L.  M. 

2-17 
3  3 
3-17 

Abundant. 

W.  L.M. 
2-2C 
3-14 
3-20 

W.  L.  M. 

W.  L.  M. 

1-31 
2-10 
3-8 

First  seen 

Next  seen 

Common 

Last  Foen  . .  . 

11-8 
Abundant 

11-21 

Abundance 

Abundant 

Abundant. 

Abundant. 

50.     [326]     ( 'at lmrii<f a  urnhn  (Vieill.).     Black  Vultnro. 

Rare  spring  and  sumiiior  visitnnt.  "It  was  uotod  in  Moiinu^  County, 
ISOO"  (A.  W.  Hutler).     Om»  was  soon  May  10.  100.3. 

61.  [327]     Elan(fi(h'i(  forficatusi  {Ijiuu.).     Swallow-tailed  Kite. 

Rare  summor  visitant.  All  that  have  boon  ropurtrd  from  tiiis  county 
were  seen  in  August.  1885.  Ono  was  taken  on  the  4tli  (C.  H.  B).  and 
two  were  seen  of  which  one  was  taken  on  tlie  eighteenth  (B.  W.  E.). 

62.  [331]     ('.' re nj<  hiuhitnhtu  (Ijinu.).     Marsli  Hawk. 

Rare  migrant.  The  earliest  and  latest  dates  of  arrival  for  a  series 
of  years  are  Fel^niary  28,  '85  (C.  II.  B.).  and  April  10.  N)2.  It  is  seen 
nearly  every  year,  and  it  was  prol)ai)ly  common  March  14.  11M)3.  when 
several  were  seen  in  a  densely  wooded  creek  l)ottoin  (P.  J.  H.). 

63.  [332]     Acripitrr  Mo.v  (Wils. ).     Sharp-shinned  Hawk.* 

An  uncommon  resident;  common  in  winter  and  during  the  migra- 
tions, especially  in  March  and  Octol»er.  W.  S.  Blatcliley  reports  it  as 
breeding. 

64.  [ 333 ]     AcvipiUr  rooprrti  ( Bouap. ) .     Cooix^r ' s  Hawk . * 

Resident;  not  common;  breeds.  Most  numerous  in  January,  Febru- 
ary and  March. 

65.  [334]     Arcipiter  atrirapUhiit  {Wils.}.     American  Goshawk. 
Rare  winter  visitor;  one  taken  November  22,  1885  (G.  G.  W.). 

66.  [337]     Jiuteo  boreal ii<  {Gmel.).     Red  tailed  Hawk.* 
Common  resident;  breeds.     Nest  and  eggs  April  10.   VM^. 

67.  [339]     nutenlineatuH  (Gmel. ).     Red-sliouldered  Hawk.* 

Common  resident;  breeds.  This  and  the  last  species  are  somewhat 
confined  to  the  wilder  parts  of  the  country,  but  are  occasionally  seen 
flying  over  the  city. 
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58.     [848]     Hiitro  platt/^iteriui  iXieill.).     Broad- wiugod  Hawk.* 

Rather   rare   resifleut.      Not   reported   from    tlii«   county   before   1SJ)2. 

More  often  seen  in  recent  years.     Commonest  in  April  and  October. 

(i9.     [847a]     ArchihiiU'o  hujoptm  sftnrtf-jofunmiM   (Grael.).     American  RoukIi* 
legged  Hawk. 
Knre  winter  visitor;  Feliruary  -Jl,  1885  (C.  H.  B.). 

60.  [849]     Afjniln  rhryffti'Jtfs  iJAnn.).     Golden  Eagle. 

Bare  winter  visitor:  a  few  se(»n  every  winter.  Has  been  observed 
as  late  as  May  15,  11)1)8  (W.  L.  M.)  in  Brown  County,  where  It  is  as 
likely  to  rtniain  to  bretd  as  in  any  part  of  Indiana.  Last  date  for 
Monroe  County.   Novenil  er  28,   liK>8. 

61.  [852]     JI(ih';trtnx  h'unurphaluH    Linn.).     Bald  Eagle. 

Bare  winter  ^i^itor.  Considered  less  rare  than  the  last  by  W.  S. 
Blatchley  an<l  B.  W.  Evermann.  P»ut  in  recent  years  the  Bald  Eagle 
has  not  l)cen  ol)serNed  at  all.  while  (Jolden  Eagles  have  been  seen  and 
captured  every  year.  The  last  date  is  July  21),  1885  (S.  E.  Meek).  This 
date  sugj?ests  a  i)ossibility  of  summer  residence  of  this  bird  also. 

62.  [357]     Fairo  nthunhft nun  hiun.     Pigeon  Hawk. 

Rare  migrant,  taken  several  times  during  1885-1887,  but  not  observed 
in  recent  years.  March  12,  1887  (W.  S.  B.).  April  28,  1885  (C.  H.  B.). 
November  7,  1SS5  Hi.  (J.  W.) 

63.  [360]     Fairo  i^pdnrnni^  Linn.     American  Sparrow  Hawk.* 

Common  resident,  less  numerous  in  winter;  in  fact,  they  are  entirely 
absent  some  Avintirs  as  they  were  during  those  of  1900-11)01,  ir):)2-1003 
and  1884-1885.  Tliey  liecome  (ommon  in  March— March  15.  1902,  March 
19,  1908,  March  20,  1885  (C.  H.  B.).  They  have  been  observed  mating 
Marcli  17,  *r'8  (W.  L.  :m.),  and  repairing  a  nest  on  the  University  cam- 
pus, which  has  been  used  for  years,  on  April  11,  1901  and  19J3.  In 
years  when  they  do  not  winter  it  is  seen  that  tlie  females  are  the 
first  migrants,  as  for  example,  in  1885.  The  first  and  second  dates  for 
femah*s  were  March  17  and  20,  while  males  were  not  seen  until  March 
23  and  24. 

64.  [5i64]     P(tr)(hoii  /{(iliai'tus  caroh'ncnHta  {Gmvl.).     American  Osprty. 
Rather    rare    migrant.      March    12    to    April    29.      November.      C.    H. 

Bollmann  saw  l)Ut  one  in  four  years,  March  12.  1885.  B.  W.  Evermann 
said  it  was  occasional  on  the  White  River  C87),  and  E.  M.  Kindle 
reported  it  during  November.  1892.     Of  late  it  has  been  seen  fretiuently 
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in  tho  central   part   of  the  county;    the   record   for  1D:)8   is   as   follows: 

First  seen   April   lo.   next   April   17,   and   last   Ain-il   20. 

6.").      [Hi'M]     A.^in  fiilsftnianus  (Less.).     American  Lon^-oarcd  Owl. 

Hare  winter  visitor.     Fall  1880  (B.  W.  E.):  Jan.  30,  18S3  (W.  S.  B.); 
March  19,  1885  (C.  H.  B.).  arc   the  only  dates  at   hand. 
60.      [3»)7]     -l.v/o  <Nr/y,/7/v//?/.«.  (Pall. ).     Short-<^ared  Owl. 

♦'Very  rare;  two  seen  in  the  fall  of  IKSO''  (B.  W.  E.). 

67.  ['M)H]     Siirnium  ninn,}i  {BihTtmi).     l^arred  ( )wl. * 

f'onsidcred  a  common  resident  by  C.  11.  Bollmann.  B.  W.  Kveruiann 
and  W.  JS.  IHatchley.  The  last  is  authority  for  a  breedinj:  record.  I 
know  hut  little  conc<»rnin^  the  ocrnrrence  of  owls  in  Monroe  County. 
In  fact  owls  are  more  rare  here  at  present  than  in  any  place  where 
I  have  ever  ma<le  observations.  The  only  record  of  a  Barred  Owl  in 
three  years  is  March  21,  11>;>2.  when  one  was  heard.  That  this  con- 
dition is  only  a  temporary  one  is  shown  by  the  fact  that  in  the  fall 
of  10<«)  Screech  Owls  wrre  abundant  and  JJreat  IIorn(»d  and  Barred 
Owls   wrre   often    heard   and   seen. 

68.  ^*i72|       <  ri/pt^f/lmn- nniffir.i  {(.Tliwl.).      SaW-wluM   (  )wl.» 

Bare  resident.     Auijust  2n,   isst.     oik*   was   lalcen   in   the   Tniversity 
power  phmt  November  27.  188(;  (C.  J  I.  B.). 
6y.     [•M'i]     M''0'if<<-ni).-<  (isin  ilAnn.  ).     Scref<*li  Owl.- 

Common  resident.  i'reiMls.  The  red  pliase  prevails.  With  the  excep- 
tion of  the  fall  of  VMi)  tlds  has  been  a  rare  i)ird  here  in  the  last  few 
years. 

This  is  the  fellow  who  can  best  explain  tlie  nuanin;:  <»f  tin*  series 
of  fan-like  scratches  whicli  w(»  see  after  a  fresh  fall  of  snow  on  either 
side  of  two  parallel  rcjws  of  tiny  <lop<  which  end  in  a  little  carmine 
puiK'tualed  pit--lii(»  sliaie.blcs  of  a  Tc^romysrus.  A  Sen-t  <-li  (;)wl  which  had 
the  sad  afllirtion  <if  a  ('atara<t  (»n  (»ne  evi'  was  placed  in  a  rojmy  caice 
with  two  whitcfootcd  niic(»  witli  which  to  satisfy  his  appetite.  Morning 
dawned  on  the  scene  of  an  unexpected  trajredy.  Two  mice,  with  jjolden 
coats  and  pretty  white  stcckin;;s.  were  nestled  in  a  warm  bed  of  l)riglit 
rufous  fca tilers,  sleet)in,ic  away  tlie  effects  of  a  bampiet  of  owl. 
70.     ['^70]      litiho  riniini'umn  ((Jniel.).     CJreat  Horned  (.)wl. 

Common  resident  (C.  II.  B.  and  B.  W.  E.).  lUecds  (W.  S.  B.).  As 
in  the  case  of  the  other  stri;fi'<.  raiv  since  11>!>'>.  Tlie  only  recent  date 
is  March  22.  IIKI.T  iV.  J.  II.). 
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Tho  following  opitnph  is  of  interest:  **  'Old  Bnl)o/  tlie  colli'i^'o  pet. 
Cauglit  in  a  steel  trap  in  September,  18.S."i.  and  kept  in  the  basement 
of  Owen   Hall  until   January,   1880,    wlien   lie  died." 

71.  [lVi(\]     Xifi-ff'n  nt/rtid  (JAun.).     Snowy  Owl. 

Rare  winter  visitor  (C.  H.  B.  'StJ.).  Last  date,  January  1*5.  ltM>3 
(P.  J.  II. ». 

72.  ['^87  ;     <_orri/:iii<  (ihn  rimim.^  (Linn.).     Yellow-bille<l  Cur'uoo.** 
Common   summer   resident.     April   13   to   Sept.   24.     Breeds.     A   nost 

of  the  Yellow-billed  Cuckoo  was  found  May  .'?<>,  VX)\.  It  eontaiiiod  ono 
egg  on  that  day  and  two  on  tho  next.  It  was  iu  a  spic«»-])usli  three 
feet  above  the  jn'omul  and  was  l)uilt  of  sticks  and  partly  lined  with 
leaves  <\V.  L.  IL).  May  25,  UXh'J.  a  nost  ami  two  e^^j^s  wero  found 
about  si'vcn  foot  up  in  a  grapevine  iC.  C  L.».  In  1SS5  a  nest  with 
fresh  (»;:.Lrs  was  found  as  late  as  June  .*>t),  by  P..  \V.  Kvermann  (Butlor). 
"The  usual  nost  is  a  mero  pretense,  a  lllmsy  structure?  of  a  few  sticks, 
with  a  few  blossoms,  generally  nf  the  oak,  ut»;»n  whiiMi  to  lay  Hip  eggs. 
Occasionally  a  very  suljstantial  nest  is  built-one  sucii  was  found  at 
Bloomington.  Ind.,  by  my  friend.  Mr.  O.  M.  Meyncke*'  (Butler). 


MIGRATIOX    llKrORD. 


Year 

IS^V 

ls.<^.. 

r.  II.  IJ. 

18SG. 

1S'.>2. 

1*<IM. 

C.II.IJ. 

Observer 

(i.G.  W. 

K.  M.K. 

E.  .M.K. 

First  8e«*n  . . , 

5  17 

4-13 

5-7 

5  15 

Vi>xt  Been 

5-r.) 

5-5 

5-13 

5-21 

Coininon  .... 

5  24 

Last  ?ccn  .... 

l»-24 
ry  eounnon. 

Common. 

Abunilrtnco  .. 

IVery  iouim<»n.  Ve 

(/Otnmon. 

Common. 

B.  W.  E. 

— 

........ 

-    -  ■ 





lyf'O. 

_. . 

Year 

IS'.O. 

19l>2. 

11H)2. 

11H):3. 

()h:«crvt>r 

_      1  _ 

X.Ii.M. 

X.  IJ.  M. 

W.L.  M. 

W.L.M. 

W.L.  .M. 

Fir«t  •'oen 

4-2S 

")-15 
5-U) 

5-5 

5-5 

Ne.vt  scon  . . . 

.        4--2S) 

5-10 

CoQiinon 

1 

r)-4 

5-17 

5-l(J 

5-13 

La.<«t  .<fcii  . .   . 

i 

y-21 

A  bun  •lance  .. 

Common. 

[  Common. 

i 

Common. 

Common. 

Common. 
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73.     [388]     ( 'ori'ifzti.'i  rriftIiropht!,ahntiH  (Wils.).   Black-billed  Cuckoo.*  Fig.  11. 

Common  Kunimcr  n  siilent.  May  12  to  Sopt.  22.  Breeds.  Miiy  20, 
1JX)3.  ('.  G.  Litti'Il  fniiiul  a  nest  and  three  e.ic^s  about  eijxht  feet  up 
in  a  cedj'.r.     The  r.ost  was  a  mere  platform. 

In  1SS7  K.  W.  Evermann  said  tliat  tlds  si)ecus  was  apparently  more 
c.iir.miMi  tluiii  the  last.  If  tliere  is  any  diflferenre  in  numbers  at  present 
the  Black-billed  Cuckco  is  the  more  rare  of  tlie  two  s:)ecie=<.  All  rec- 
ords since  18!)2  show  th  »  same  state  of  affairs.  In  18'.)4,  K.  M.  Kindle 
coiisidt^red  tills  I  ird  rare  and  the  last  connnon  in  Brown  County.  At 
this  place  the  present  species  is  a  nuifh  more  regular  migrant  than 
the  Yellow-billed  Cuckoo.  Kecorils  of  tive  springs  show  that  it  arrived 
either  on  the  12th  or  13th  of  May.  May  12,  1S1)3,  Mr.  E.  M.  Kindle 
heard  them  calling  as  they  passed  over,  and  on  April  13,  188G,  Mr.  G. 
<j.  Williamson  heard  the  calling  of  Cuckoos,  "Yellow  or  Black-billed 
or  both."  This  is  much  tlie  earliest  d:ite  that  has  been  recorded  for 
■either  sprcles  within  tlie  State.  In  all  probability  the  birds  heard  were 
Yellow-billed  Cuckoos,  as  they  are  much  more  irrt^gular  than  the  Black- 
blllcd  in  the  time  of  their  arrival  and  are  always  observed  earlier. 


MK} RATION    RECORD. 


Year 

1885. 

1880.     1       l&SG. 

1 

i     1892. 

1      1803. 

1902 

1903. 

Observer 

C.  H.  B. 

C.  11.  b. 

n.  \v. E. 

E.M.K. 

E.  M.  K. 

W.  L.  M. 

W.  L.  M. 

FirfitseeQ 

5-12 
5-16 

5-13 

!     5-i:j 

5-12 

5-12 
* 

Next  seen 



5-13 

'Oommon 

5-19 

1 

Last  seen 

0-22 
.Abund.. 

Very  coin. 

Com . 

j.„..^ 

9-21 
Com. 



Abandanco 

Abund. 

Com. 

74.     [39l)]     Or////'  ahtfofi  (Linn. ).     Belted  Kingfisher. 

Common  summer  resident:  rare  winter  resident.  March  5  to  No- 
vember 9.  Jan.  4,  1M»3  (E.  M.  K.).  Breeds.  The  lemales  become  numer- 
ous in  spring  i)efore  the  mah  s. 


S7 


MIGRATION    RKCORD. 


Year 

i88r>. 

1885. 

1886. 

1887. 

1892. 

1892-3. 

Observer 

First  seen 

C.  11.  D. 
.3-31 
4-3 

C.  U.  B. 

B.W.  E. 
3-22 
3-25 

0.0.  w. 
3-26 

E.M.K. 
3-27 
4-27 
4-27 

E.M.K. 

Next  seen 

CommoD 

Last  seen 

11-5 
Very  common. 

1-4, '93 

Abundance 

Cominun. 

Rare. 

Common. 

Year. 


1893.       !        1900. 


19)2. 


.1902. 


1903. 


1903. 


Observer 

Firft  seen 

'   E.  M.K. 

3-12 
.     1       4-26 

N.  B.  M. 

4-18 

4-28 

W.L  xM. 

4-^ 
4-19 

W.  L.  M. 

W.L.M. 
3-5 
3-6 

4-7 

W.  L.M. 

Next  seen 

Common 

Last  seen 

Common. 

1 

Not  very 
common. 

1 

Scarce. 

1       11  9 
Common. 

1 

11-7 

Abundance  

Common. 

Common. 

75.  [393]     Dnjohotcs  n'lhmm  (luiun.).     Hairy  Woodpecker.* 

Common  resident:  breeds.  A  less  familiar  bird  than  the  next,  but 
it  is  occasionally  seen  in  the  city.  But  his  contact  with  civilization 
generally  gives  him  a  dingy  color  and  a  ruffled  coat. 

76.  [394]     DryohnU's  puhrMcem    (Linn.).     Southern    Downy   Woodpecker.* 

Fig.  12. 
Common   resident:   breeds.     Possibly   more   common    than    the   last; 
apparently  so  because  of  its  more  confiding  attitude  towards  man.     Nest 
and  one  egg  in  a  rail  April  23,  1J)03  (C.  G.  L.).     But  the  nest  has  been 
found  with  only  two  eggs  in  it  as  late  as  May  15,  llXll. 

77.  [402]     S p/u/rapir Hit  van nn  (Linn.).     Yellow-bellied  Sapsucker.* 
Regularly  a   very   common   migrant:  occasionally   a   common    winter 

resident.  Eight  were  seen  January  21,  1903,  in  a  group  of  <'c(liirs  and 
pines  less  than  an  acre  in  area.  It  did  not  winter  in  19f)l-19irj.  B.  W. 
Evermann  gives  it  as  a  rare  resident,  and  W.  S.  Blatchley  says  it  breeds. 
There  are  no  later  dates  in  spring,  however,  than  May  1.  UH)3  (W.  L.  M.), 
and  May  5,  1885  (C.  H.  B.).     It  was  observed  mating  April  8,  1903  (W. 


90 


There  is  nothing  in  the  Rodlieacl  to  snjj^jest  the  flycatch(M\  but  he 
really  Is  an  expert  in  that  line.  A  flasli  of  color  often  attracts  your 
eye  to  a  nearby  treetop,  and  you  see  tlmt  it  is  the  Uedhea.l.  who 
is  diminishing  tlie  insect  population.  In  one  or  two  or  thx\»(»  swoops, 
as  giacefully  as  Myiarchus  himself,  he  obtains  his  luncheon. 

80.  [4()9J     <'efitKn(A  rnwh'ium  {hum.).     Red- bellied  Woodpecker.* 
Common    summer    resident;    less    ct  nimon    winter    resident.      An    in- 
crease  in  number   is   noticeable  about   the  middle  of  March.     Common 
April   8,   1J>03. 

A  very  garrulous  bird:  a  single  individual  often  fills  the  woods  with 
a  din  of  his  variid  cries;  stimulation  and  excitement  are  not  needed  to 
provoke  a  (lemonstrati<)n  l)ut  he  sf  ems  to  do  it  for  the  pure  love  of  making 
a  racket. 

81.  [412a]     ('ol'ij,tf'}<  KunftiiH  I iitrnit  Bangs.     Northern  Flicker.*    Fig.  IB. 
Abundant  summer  resident  and  very  common  Avinter  resident.     Be- 
comes abundant    in    March.      Mating  call   heard   as   early    as    February 
15,  lOO;^,  and  as  late  as  November  2i>,  ltH>2.     A  nest  and  two  e;?gs  were 
found  in  an  apple  Uvo  .^  j.ril  2'J,  V,)iK\  (('.  G.  I..). 

82.  [417]     .l/*//vWr>m//.y  rorvYrT//^  (Wils. ).     Whippoor-wlll.* 

Rather  cnninron  >ummer  iesi(!cnt,  but  on  account  of  its  peculiar 
habits   not  comnuin'v   observed. 


MUIHATION    RE(ORl>. 


Year 

1885. 

1880.                1S92. 

1803. 

18«i9. 

l'J03. 

Observer 

C.  H.  B. 

W.S.  B.        K.  M.K. 

E.  M.  K. 

N.  B.  M. 

W.  L.  M. 

First  seen 

5-17 

4  21                 5-7 

4-2\i 

4-:5 

4-29 

Next  seen 

5-22 

4-2:V^               5-13 

5-3 

4-30 

Common 

5-27 

Last  seen 

AbundaDco  

Common. 

Common. 
^'C.  II.  B. 

Not  common 

1 

Cum  in  on. 

MIGRATION    RECORD. 


1)1 


83.     [420j     ChonleiU'H  rirfjinhinu^  (Gmel. ).     Night  Hawk.» 

Common  summer  rosideiit.     (C.  H.  l\.\     April  2S  to  Sept.  21.     Abim- 
dant  migrant,  especially  in  fall. 


Year 

1883. 

1885. 

1886. 

1892. 

1893. 

Observer 

Firi>t  {>ecn 

C.  II.B. 

5-17 
5-22 

Abundant 

C.II.B. 

O.G.W. 
5-6 

E.  M.  K. 
5-6 
5-13 
5-13 

E.M.K. 

5-10 

Next?een 

5-12 

Common 



liSSt  seen 

9-21 
Abundant 

Abundance  

Abundant. 

Common. 

Common. 

Year 


1899. 


1901. 


Observer 

N.  B.  M. 

W.  L.  .M. 

First  seen 

5-14 

5-20 

Next  seen    

5-26 

6-23 

Common 

Last  seen  

Abundance 

Common. 

Common. 

1902. 


19J3. 


W.  L.M.  I  W.L.  M. 
!       4-28 


9-13 


84.     [428]     Chielura  pchtfjica  (Linn).     Cliimney  Swift.* 

Abundant  summer  resident.  April  4  to  October  14.  April  4,  1892 
(F.  M.  K.)  is  as  early  as  it  has  been  reported  from  the  State,  while 
Octo]>er  14,  irM)2.  is  the  latest  date  for  the  State.  On  the  latter  date 
one  was  found  clinging  to  a  maple  tree  in  the  campus.  It  was  quite 
numb  and  offered  no  resistance  when  picked  up.  It  quickly  recovered 
its  vitality  in  a  warm  room,  however,    The  outside  temperature  was  04°. 

Nesiliuilding  April  L<,  1903.  Nest  and  five  eggs  found  June  5r 
IfM::?  (('.  (i.  L.)  u\  a  1  i:ge  chimney  ai)out  six  feet  fn)m  the  top. 


J)2 


MIGIIATIOX    RECOnD. 


Year , 


1885. 


1885. 


1886. 


1892, 


1893. 


Observer 

G.  n.  B. 

C.  II.B. 

B.  W.  E. 

E.  M.K. 

1   E 

.M.K. 

First  ?con 

4-6 
4-7 
4-17 

4-11 
4-14"=' 

4-1 

4-17 

4-7 

Ncxt.*»eeD 

4-8 

Common 

Last  focn 

1 

10-13 

Abundant. 

1 

Abundance  

Abundant. 

Abuniant. 

Common. 

Common. 

i 

*G.(}.W. 

i 

Yenr. 


1899. 


1902. 


1002. 


1903. 


Observer  .. 
Fir?t  Peon 
Next  seen  . 
Common  . 
Last  seen  . 


I 


N.B.  M.  '  W.L.  M.  I  W.  L.M.  :   W.L.  M. 
4-19        I        4-15        1 4-8 


4-20 
4-26 


4-18 
4-15 


1 


Abundance Common.  Abundant.' Abundant 


I 


10- H 


4-9 
4-10 


Abundant. 


85.     [4*J8]     TriM'hiln.H  r<fhthris  Liinn.     Ruby- throated  Hummingbird.* 

Comniou  simuner  residout.  Ai)ril  20  to  SoptombiT  !*<>.  Tlio  males 
migrate  about  a  week  ahead  of  the  females.  Nest  and  two  eggs  May 
15,  1JK)2. 

MKJUATIOX    KK(()R1). 


Year 


I 


1KS2. 


1HS5. 


I 


18.S;"). 


I 


18H;*.. 


I 


1.SS6. 


Observer B.  W.  E 

First  Pcen '       5-13 

Next  seen | 

Common   

Last  seen 

yVbundance 


I 


4-29 
4-;'0-^ 


I 


1892. 


E.  M.K. 
4  29 


C.  II.B.    '    C.  H.B.    I    C.  II.B. 

./•J-29      I      /5-S  

I  4--]0  f.-9        I   

'                      I 
!  5-13       ,   : 

I , I        ^»-l^ 

'                                                                     I 
Common.  Abundant.  Abundant  {Abundant.' i  Not  very 


V.  II.  B. 


oo  I  in  on. 


1K5 


Year. 


liHjn. 


Ob.-ervcr N .  B.  M. 

First  seen 5-5 

Next  seen iVS 

ComiDon 5-10 

Lftst  8v  on 


1001. 

1 

9l»2. 

:        19<»3. 

W.  h.  M. 

w 

L.  M. 

'   W.L.  M. 

5-4 

5-5 

, 

5-7 

5-6 

! 

1 

5-,. 

9-26 


I, 


Abundnnfr i  Common.     Ct»mmon.     Moderntely     Common. 

;  common. 


8(5.      (444 j     Ti/i'fntiins  fifrannii)<  {lAun.).     Kingbird.*    Fig.  14. 

C'onnnon  snnuiicr  rcsidont.  April  i:{  to  Soptembor  r>.  Mating  April 
20,  VMVX  Nost  nnd  lour  eggs  on  the  topmost  limb  of  an  applo  tree, 
May  -JS.  ilMi:j  (C.  CJ.  L.). 


MKJHATION    RKCOIJI). 


Year  . 


Oi>servt'r  — 
First  seen.. 
Nextpccn. .. 
Common  ... 
Last  :?oon  .. 
AI>un(lan<-o 


1885. 

1       18.S5. 

1886. 

1887. 

18<>2. 

C.H.B. 

c.  n.  B. 

W.S.B.   ' 

(J.G.W. 

K.  M.  K. 

4-17 

4-13 
4-14'^* 

4-24  . 

4-18 

4-20 

4-27 

4-23 

4-15r      ! 

4-27 

Abundant.! Abundant.    Common. 


I 


*C..G.W. 
tC.H.B.  I 


Common. 


Year. 


1893. 


i9ro. 


liK)l. 


19a3. 


Observer 

E.  M.K. 

4-16 
4-26 

N.B.  M. 
4-23 
4  28 

W.L.M. 
4-30 
5-4 
5-6 

W.  L.  M. 

First  foen    

Ne.xtpccn            

4  19 
4-29 

4-29 

I<a.»t  j'een                                . .        

Al»uiHlaii(*e  

Common. 

1  Common. 

Common. 

Common. 

04 

87.     [452]     Mijitm-Ii ua  criuitus  ihiiiu.).     Crested  Flycatcher.* 

Common  suuimer  resident.  April  18  to  September  7.  NestbuildiuK: 
May  14,  11)01;  six  eggs  May  27.  In  1DI)2  a  nest  and  5  eggs  we:e  found 
May  21;  the  eggs  were  hatched  June  2  and  the  young  birds  had  flown 
June  11  (Gertrude  Hitze).  Another  nest  with  six  young  about  ready 
to  leave  was  found  June  12.  It  was  in  a  hollow  apple  tree  al)0ut  G^/^ 
feci  ui»  (C.  G.  L.). 

Later  in  the  season,  in  August  and  September,  these  birds  may  be 
seen  trooping  around  with  a  brood  of  lusty  youngsters  almost  as  large 
as  themselves.  These  little  family  groups  are  pleasing  objects  in  the 
sultry  brightnei?s  of  an  open  grove  or  beside  the  dimly  lighted  paths 
of  the  forest.  Myiarchus  here,  as  at  all  places  and  all  times,  seems- 
to  fit  into  his  surroundings  perfectly.  Everywhere  he  is  full  of  un- 
conscious dignity  and  is  perfectly  at  home. 


MIGRATION   RECORD. 


Year 

m. 

1885. 

1886. 

1887. 

1802.         ! 

i 

1803. 

Observer 

C.U  B. 

C  II.  IJ. 

(}  H.B. 

G.G.W. 

E.  M.K. 

E.  M.K. 

First  Been 

4-21 

4-23 

4-25 

4-24 

4-18 

Next  seen  

A  no 

4-24 

4-27          1 

Common 

4-25 



4-27 

4-2^ 

Last  seen    

9-7 

Abundance  

Abundant. 

Vtry  common 

Common 



Very  common; 

Commonw. 

Year 

1899. 

1900. 

]9t)l. 

19  2. 

19a3. 

Observer 

N.B  M. 

4-22 
4-28 
5-3 

N.B  M. 

56 
6-7 
5-8 

W.L.  M. 
5-6 
5-7 
5-9 

AV.  L.  M. 

4-27 
4-28 
4-27 

AV.  L.  M. 

First  seen  

Next  seen 

4-28 
4-29 

Common 

4-29 

Last  seen 

AbuDdance . « 

Common. 

Common 

Common. 

Curamon. 

88.     [456]     Sayonm  pkcehe  {TxUh.).     Phoebe.*    Fig.  16. 

Common  summer  resident.     March   1   to  October  17.     An   early  mi- 
grant and  an  early  breeder.     B.   W.   Everninnn   gives   the   date   Mardb 


iK) 


1,  but  docs  not  t?ivo  the  year,  although  it  is  probiibly  18S7.  K.  M. 
Kindle  saw  it  March  2,  181K{.  They  are  found  tlrst  at  the  nesting 
places:  March  17.  1001.  a  pair  was  seen  at  a  quarry;  March  14,  1J>02, 
one  was  seen  at  a  bridjre  near  a  pond  and  on  the  first  date  in  1J>D3, 
March  112,  they  were  c(»nimon  at  the  caves;  eleven  were  seen  about 
the  months  of  three  caves.  Xestbuilding  March  22.  11)02.  Nest  com- 
plete April  2,  lJHi;i.  April  12.  11K).'$,  a  nest  and  tive  eggs  were  found 
under  a  liridge  (C.  G.  L.).  Well-grown  young  have  been  seen  May  G, 
ISIM)  (X.  H.  M.),  and  May  7,  1001. 

The  riuT^be  seems  to  be  better  pleased  if  a  suitable  nesting  site 
can  be  found  near  the  dwellings  of  man.  There  he  lives  out  his  quiet 
and  l.-enelicial  career,  an  unobtrusive  yet  confiding  bird. 


MIGRATION   KECORD. 


Year 

1884. 

18!J6 

1885. 

1886. 

1887. 

18d2. 

Observer 

First  seen 

..Jo.H.K. 

3-18 

C.H.B. 

3-21 
3-22 
3-31 

C.  U.  B. 

W.  S.  B. 
3-10 
3-14-=" 
3-l6t 

G.G.W. 
3-20 

V.  11.  B. 
3-25 

Next  seen 

3-26* 

•Coiiimon 

3-29 

Last  seen 

10-17 
Abundant. 

Abundance 

Abundant. 

Comuion. 

tg.o.w. 

Cominon. 

*E.M.K. 

Year 

!        1803. 

1899. 

1901. 

1902. 

1902. 

1903 

Observer 

First  seen  .   . . 

K.M.K. 

3-2 

X.  B.  M. 

4-13 
5-14 

Common. 



W.L  M. 

3-17 
3-24 

W.L.  M. 

3-14 
3-16 
3-27 

W.  L.  M. 

W.  L.  M. 

3-6 

Xoxt  seen  .   . . 

....        a-iii 

3-12 

■Comnion  . .     . 

::-Ii) 

Cdinmon 

3-12 

L;i*t  .-'con 

1(H2 
Common. 

Ahundancf  . 

Comnion. 

Common. 

Common. 

96 

89.  [459]     XftttaUontis  boirnh's  iSwamn.).     Olive-sided  Flycatcher. 

Rjire  transient.  April  m  1885  (C.  11.  B.).  The  only  other  record 
for  the  southern  part  of  the  State  is  that  of  May  12.  1885,  AVheatland, 
Knox  County  (Itohert  Ridgway).  Do  these  dates  indicate  an  acuideutal 
deviation  from  tlie  ordinary  migration  route  in  that  one  jear? 

90.  [461 J     (MitopuK  n'rcna  i'Linn.).     Wood  Pe wee.* 

Very  common  summer  resident.  April  2G  to  Octolior  5.  Has  been 
reported  much  earlier,  as  for  instance:  April  15,  1809,  and  April  7,  1900 
(N.  B.  M.),  but  these  records  are  probably  due  to  wrong  identification. 
The  most  common   Flycatcher. 

MIGKATIOX    RECORD. 


Year 

18S5. 

18S5. 

iS'iO. 

1892. 

1893. 

Observer 

Fiwt  8cen  

1    C.II.B. 

5-3 

C.II.B. 

!    C.  U.  B. 

4-27 

,       4-28>-' 

Common. 

,    B.  W.E. 

1 

1        1^102. 
1   W.L.  M. 

!    '-'' 

E.M.  K. 

0-18 

E.  M.  K. 

5-0 

Next  9een 

5-5 

fi-in 

Common 

Lost  seen 1 

lo-:j 

Abundant. 

Common. 

Abundaiiec 

Abund.int 

Year 

1900. 

N.B.  M. 

5-2 
5-8 
5-8 

1902. 

1903. 

Observer 

W.  L.  M. 

W.  L.  M. 

First  seen    - 

4-28 

Next  Feen 

5-10 

Common 

5-10 

Lost  $t'CQ   

10-5 

Abundance  - . .   

Common. 

Common. 

Common. 

91.     [463]     Em pifhHHu- Jhniveotn's  Biiird.     Yellow-bellied  Flycatclior. 

Rather  common  migrant.  April  17  to  August  20.  These  dates  rep- 
.•esent  the  extremes  of  arrival  and  departure  for  the  State  as  well 
as  for  the  county. 


MIGRATION    RECORD. 


Year. 


1883. 


1885. 


1886. 


1892. 


1903. 


ObserTer C.H.B.       C.H.B.       W.  S.  B.    I    A.B.T.        W.  L.  M. 

Firstseen 4-28  8-l»  4-17  5-7  4-28 

I 
NextBeen  5-1  8-27        | 4-20 

Common I ! 

Lait  seen 


5-19 


8-29 


Abundance I  Common.  I  Common. 


Not  common 


92.     [465]     Empidotuw  rh'i'Mreuit  (yieiU.).     Green-crested  Flycatcher.* 

Common  summer  resident.  April  15  to  September  18.  Considered 
abundant  by  C.  H.  Bollmann  and  B.  W.  Evermann  in  1886  and  1SS7. 
There  are  four  nests,  two  with  eggs,  in  the  University  collection. 


MIGRATION   RECORD. 


Year  

1885. 

1885. 

1886. 

1887. 

Observer 

C.H.B. 
5-14 
5-16 
5-16 

C.  H.  B. 

B.  W.  E. 

4-27 
5-1* 
5-4t 

B.  W.  E. 

First  seen 

4-15 

Next  seen 

Common    

Last  seen    

9-18 
Abundant. 

Abundance 

Abundant. 

Abundant. 

*C.  H.  B. 
tW.S.B. 

Abundant. 

Year 

1892. 

1000. 

1903. 

Obi»erver 

A.B.U. 
5-7 

N.  B.  M. 

5-2 
5-7 
5-8 

W.  L.  M. 

First  seen 

Next  feen 

1 
Common 

6-9 

Last  9oen  

Abundance    

Common. 

Common. 



1»8.     [  4H6  ]     Kmpidona  r  tmiVU  ( And . ) .     TrailPs  Flycatclier. 

••In  Monroe  County,  Prof.  Evermann  found  It  an  unooiuinon  sumuu'i 
ii'.<i(h'nt"  (Butler). 

T-.^.MI    SrigNPE, '04. 
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MIOKATION   RECORD. 


Year. 


Observnr... 
Firit  seen . 
Next  seen 
Common... 
Lut  Keen 


188). 


18Si'). 


C.  H.  B. 

6-14 
5-15 


C.  H.  B. 


S.27 


AbundADce I  Not  rare.    Nut  common 

I  I 


94.     [4fi7J     ICinpitlfuut.r  ininhti'ix  Baird.     Least  Flycatcher.* 

Common  mip:rant.  April  21  to  May  10.  S<»ptembcr  12  to  18.  It 
has  Iweii  reportcHl  by  two  ol)scM*vers  as  a  siiimncr  resident  (H.  W.  E. 
and  N.  B.  M.),  lint  these  records  are  prohaldy  wronjr.  The  l)nlk  of 
the  .sijeties  departed  May  i:5,  X">  (C.  II.  B.). 


MIGRATION    RECORD. 








—    -  



Voar 

1885.       I 

1885. 

1H'J2. 

1899. 

!        1901. 

1903. 

Observer 

c.ii.B.  ; 

C.  11.  B. 

E.M.  K. 

N.  B.  M. 

W.  L.  M. 

W.  L.  M. 

First  «fen 

4-2! 

9-12 

5-3 

5-5 

4-23 

4-2J) 

Next  ?eeii 

4-2:i 
4-30 
5-VJ 

y-ij 

i)-15 
'.»-I8 

5-7- 



4-30 

Common 

i 

List  seen 

■ 

5-13 

Abundance  

Abiin«1ant  i 

(.'oiiimon. 

Common. 

Common. 

*A.B.  I  . 

95.     [474h]     <>tiH-(ni.s  iflfK'fttri:<  pratiroln  Heusli.     Prairie  Horned  Lark.* 

Coninion  resident:  more  abundant  in  winter  and  dnrinj;  the  niijrra- 
tions.  TlH'y  berann*  roininon  March  2tJ.  l!M»;j.  Many  notes  are  piveu 
under  the  mime  Olonnis  alprstris,  but  this  is  probably  due  to  faulty 
nomenclatun*:  all  su<'h  notes  were  considere<l  as  referring:  to  the  sub- 
species, althouj^h  it  is  not  improbable  that  O.  tiljustris  will  be  foinicJ 
here  in  winter. 

March  25,  WHr^.  The  Horned  Larks  were  sinj^in;;  continually,  and 
on«  of  them  was  observed  in  his  aerial  evolutions.  About  dusk  one 
bejian:   sinjrinp   all    the   time,   flitting   upward  a   little   way.   then   poised 


1)1) 

on  stivtrln'il  and  iinivorin^:  winj;,  then  up  a^ain  anil  poising,  until  lie 
was  nearly  nut  of  sight.  The  oliiuax  was  a  straight,  swift  dive,  with 
wings  elosod,  toward  the  earth.  He  did  not  open  his  wings  until  he 
was  within  a  few  feet  of  the  ground,  when  he  settled  lightly  down 
and  went  quietly  to  feeding  as  if  notldng  had  happened.  Four  young 
were  seen  Just  rea<ly  to  leave  tlie  nest  May  10,  11K>H.  G.  G.  Williamson 
obtained  an  adult  female  and  a  y(»ung  male  May  2J).  188G. 
96.     [4771     fifiintHiffiirnxtiifn  (Linn.).     Blue  Jay.  ♦    Fig.  16. 

Abundant  resident:  sometimes  less  numerous  in   winter. 

Jays  were  nearly  all  mated  Mareh  8,  1DU3,  and  a  pair  was  observed 
mating  February  UJ,  IIHU.  This  pair  began  a  nest  but  abandoned  it 
wlien  alu)ut  oni'-fourth  completed,  February  22.  N.  B.  Myers  observed 
them  nestbuilding  Mareh  .*{,  ISjiO.  More  usual  dates  are:  Nestbuilding, 
March  17.  *o:{:  Man-h  22.  *<r2,  a  half-completed  nest  was  found;  nest 
completed  Marcli  20,  11M)2.  and  1JK)3;  three  pairs  nestbuilding  April  1, 
'01:  nests  witli  tlnee  eggs  were  found  April  15  and  17,  1903  (W.  L.  M.). 
Tlie  former  was  betwcHMi  two  rafters  in  a  corncrib  and  was  built  i)artly 
of  mud  ((\  <;.  L.).  A  Hlue  Jay  was  seen  sitting  on  uuhatched  eggs  May 
10.  11H)3. 

"As  spring  apiu'oaclies  tiiey  liecome  very  vocal,  uttering  many  calls, 
sonn*  very  i)retty  not(»s.  varying  from  loud  to  low.  Evidently  some 
of  the  latter  are  intended  solely  for  one  female  to  hear.  ♦  ♦  ♦  With 
us  tlie  season  of  sung  l»egins  early  in  March  ♦  •  *  as  early  as  March 
S.  *  *  •*  Witli  it  comes  pairing  time,  which  I  have  known  them  to 
<-ontinne  until  Ai)ril  2.V  (A.  W.  Butler).  As  is  above  stated  the  Blue 
Jay  has  a  great  number  of  <*alls,  many  of  which  are  principally  used 
during  tlie  mating  season.  But  the  writer  has  never  heard  a  Jay  give 
a  call  during  that  s<»ason  that  has  not  been  heard  during  every  other 
month  from  SHptember  to  June  at  s<nne  time  during  the  past  four  years. 
Careful  ol>servations  and  a  separate  series  of  notes  liave  been  made  with 
(he  al)ove  <'onclusion  as  a  result. 

On  April  28  and  2!».  ll);*:i,  at  a  time  of  very  abundant  nocturnal 
migration,  many  Jays  were  seen  migrating  l»y  day.  They  tiew  steadily 
and  (|uit<»  high  (alMiut  2i>o  ft.i.  in  a  northeast  direction.  Tlie  liight 
of  the  2JMii  was  exnrtly  similar  to  tinit  of  tlie  2Sth;  no  Jays  were 
even  200  yards  from  tlie  path.  Whether  the  tliglit  Ivcpt  up  all  night 
is  a  (piestion.  Following  are  a  few  groups  observed  on  each  day  ami  the 
appro.ximate  time  elapsing  between  their  passage  of  a  given  jioint:     April 
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28—12;  immetliaiely,  3:  1  minute,  8;  4  minutes.  8;  15  minutes,  H. 
April  20— :J;  2  minutes,  9;  1  minute,  2;  etc.  The  woods  below  were 
furnished  with  their  usual  numbers  of  nois}'  Jays:  but  neither  migrants 
nor  residents  seemed  to  be  influenced  by  the  presence  of  the  other. 

97.  [-^SS]     <'orriii(  hr(irhyrfnf}irhoi<  C.  Li,  Brehm.     Common  Crow.* 

The  crow  is  iiuite  common  in  Monroe  County,  but  the  numi>ers  in 
whirh  it  occurs  si?em  insignilicani  to  one  accustomed  to  enormous  roosts. 
Crows  are  very  rarely  seen  in  lloclvs  of  as  many  as  one  hundred  individ- 
uals. Aljout  188G  there  was  quite  an  extensive  roost  in  Turner's  (Cedar) 
Grove  (W.  S.  B.).  Imt  at  the  present  time  tlirre  is  no  roost  of  any  size  in 
the  county. 

The  nest  has  been  noted  by  B.  \V.  Evermann  as  early  as  March  20. 
A  half-finished  nest  was  seen  April  4,  1003  (C.  G.  Lr.).  Two  nests,  one 
with  eggs  were  found  April  20.  VMVJ.  (AV.  I..  M.),  and  a  nest  with  5 
young  was  found  about  lifty  feet  from  the  ground  in  a  beech.  April  2i\ 
1903  (C.  G.  L.}. 

98.  [494]     Ihl Irhniijii'  oni:ivortot  {hinn.).     Boboliuk.* 

Common  migrant,  usually  appearuig  during  the  first  weeli  of  May, 
although  it  has  l)een  observed  on  April  17,  1885  (C.  H.  B.)  and  1893 
(E.  M.  K.).  It  may  be  observed  until  a  month  later;  May,  17  (C.  H.  B., 
'85).  August  20  to  September  1.  The  males  arrive  and  depart  earlier 
than  the  females;  males  were  seen  from  April  17  to  May  5  and  females 
from  May  2  to  17.  1S85  (C.  H.  B.). 

On  a  rainy  morning  in  May  (o-3-*03)  a  Bolwlinlt  was  found  in  an 
apple  tree  in  town,  singing  with  all  the  vivacity  of  mid-June.  This  Is  the 
first  time  I  have  heard  it  sing  during  migration. 


MIGRATION    RECORD. 


Year 

1882.       '       1883. 

1885. 

1885. 

1885. 

1886. 

Obeerver 

B.  W.  E. 

B.  W.  E. 

1 

'    C.H.B. 

C.  H.  B. 

C.  U.  B. 

Biiknell. 

First  seen 

5-6 

5-6 

1  c'  4-17 

/   5-2 

8-29 

j        5-3 

Next  seen 

1        '-' 

5-4 

9-1 

i        5-4^ 

Common 

5-6 

1 

1        5-5t 

Last  seen    

1 

5-5 

5-17 

! 

Abiin<lHnce 

Rathorrarol  Common. 

1  Common. 

Common. 

Common. 

1 
Common. 

j 

1 

C.  H.  B. 

1 
1 

tO.G.W. 
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Year 

1887. 

1888. 

1893. 

1901. 

1902. 

W.  L.  M. 

5-5 

1903. 

Observer 

Firft  f een 

! 

G.G.W. 

5-1 

Butler. 
5-6 

.    E.M.K. 

4-17 
5-6 

W.  L.  M. 

5-6 

5-10 

5-13 

5-13 
Commoi). 

W.L.M. 
5-2 

Next  seen 

5-4 

5-3 

Common 

5-10 

5-14 

Last  seen 

! 

5-14 

Abun<liinue 

Common. 

1 

Common. 

(•ommoD. 





• 

99.     :49o]     Molothnis  nO.r  (Bodd. ).     Cowbird.* 

Abundant  summer  resident.  March  7  to  October  17.  Eggs  found  as 
early  as  April  22  r'SO  B.  W.  E.).  The  Cardinal  and  Indigo  Bunting  seem 
to  hv  the  coerced  foster-parents  more  often  than  other  birds  of  this 
region. 


MIGRATION  BECORD. 


Year 

1884. 

C.  H.  E. 

3-23 

188.3. 

1885. 

1886. 

1887. 

1«>2. 

1893. 

Obierver 

First  Been 

C.  H.  B. 
4-8 
4-9 
4-12 

C.  H.  B. 

B.W.E. 

3-7 
S-14 

G.G.W. 
3-23 

Ie.m.k. 

1      3-25 

i      4-9 

1 

4-97 

E.M.K. 
3-11 

Next  PCfU 

j 

3-19 

Com  111  on.  .. 

Last  seen     

10-17 
iAbundant. 

Abundance. 

Abundant. 

Common 

Common 

Common 

Year 

nm. 

1900. 

1901. 

19<>2.       1       1902. 

1903. 

Observer 

...1   N.B.M. 

N.B.M. 

V.  n.  B. 

W.L.M.      W.L.M. 

W.L.M. 

First  seen 

4-15 

4-7 

3-23 

3-14         

3-17 

Next  feen 

4-17 

4-12 
4-28 

3-25-^ 

3-25 
4-9 

3-21 

Common 

4-27 

3-21 

Last  seen 

9-1 

Abundance  

Common. 

Common. 

Common. 

Abundant. 

Abundant 

Abundant. 

■^W.  L.  M. 
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100.     [498]     Ay* taiujt  phji'iiicenn  (hiuu.).     Red- winged  Blackbird.* 

Abundant  migrant  and  common  snmnior  resident.  March  4  to  Novem- 
ber IG.  Tliere  are  two  nests  each  containinjr  two  e:j:g8  in  the  University 
collection  tal^en  l>y  C.  H.  Bollman,  1885.  A  bird  with  striking  dress  and 
musical  call,  as  often  observed  remote  from  as  near  bodies  of  water  dur- 
ing the  migrations. 

MlGRATrON    RPX'ORI). 


Year         .  .  . 

1 

188'x 

isa^ 

1886.                1897. 

mrz. 

1X93 

■■  i 

Observer 

First  seen 

.Jc 

i 

U.B. 

3-11 
.V14 

(' 

U.B.    1     F 

1 

\.\V.E.        G.G.W. 
3-4                  4-2 

3-7          ■   i 

K.  .M.  K. 

3-26 
4-? 
4-12 

(»t  common 

A.B.  r. 

£.  M.K. 

4-26 

Next  seen 

.  1 

.      1 

Oomraon   

1 

3-16 

1  .^ 

Last  seen 

AWl 

1 
11-16       1  .. 

Abundance  .  . . 

i 
...Abundant. 

indn.nt'   iNnt  r>ntnmnn   \ 

Not  very 

1 

1 

1 

common. 

1900.              1901. 

1«»02.              1902. 

\V.  L.  M.      W.  L.  M. 

3-4             

Year 

190:i. 

W.  L.  M. 

3-5 
:Hi 
3-7 

1903. 

Observer 

First  seen 

N.  B.  M. 

3-11 

W.  L.  M. 

3-17 
3-24 
5-» 

W.  L.  M. 

Next  seen 



3-22 
3-23 

3-9             

Common 

;i-l0 

Last  seen 

1       11-4 

Abundant.  1  Abundant. 

11-7 

Abundance 

Not  very 
common. 

Abundant. 

Abundant. 

Abundant. 

_._ 

101.     [601]     Slnrmlla  niiufna  {Ijinn.).     Meadowlark.*    Fig.  17. 

The  Meadowlark  is  an  abundant  summer  resident  and  not  uncommon 
winter  resident.  It  becomes  al)undant  at  some  time  from  January  to 
March:    January  1>1.  im^  to  March  !♦;.  ISjm  (X.  B.  M.i. 

They  have  lieen  observed  gregarious  and  with  no  tendency  to  pairing 
March  31»  and  mated  April  7  in  the  same  year.  The  nest  with  full  com- 
plement of  eggs  was  found  May  1,  'o:^  iC  G.  L.»;  May  7.  '01;  and  four 
young  and  an  egg  were  found  May  VK  '01.  They  seem  to  be  careless 
sometimes  in  regard  to  tlie  disposal  of  tlie  eggs.  A  nest  with  four 
young  was   found   May  27,   '01    (\V.   L.    II.):   two  days   iater  the  young 


were  all  there,  still  covered  with  down,  Init  when  the  nest  w.-is  disturbed, 
two  eggs  rolled  t)ut  of  the  feathers  about  the  nest. 

"I  have  known  ihem  in  full  song  March  S.  ♦  ♦  *  After  the  harvest 
is  over  and  the  young  are  able  to  take  care  of  themselves,  most  of  the 
Meadowlarks  seek  choI<*e  spots,  and  but  seldom  are  their  songs  heard" 
(Butler).  Butler  also  mentions  hearing  their  song  in  September  and 
November.  The  writer  has  heard  them  singing  every  mouth  in  the  year, 
nine  of  which  are  spent  in  this  region.  Following  are  some  dates  for 
Bloomington:    JM'S:  10-12;  11-8;  12-lS,  '(rj;  1-24;  2-20:  .VJ;  4-:\:  5-1;  (j-O,  '(«. 

The  Meadowlark  is  another  bird  whicli  migrates  considerably  by  day. 
The  immense,  noisy  flocks  of  February  and  March  are  always  on  the 
move.  Fifty  of  these  birds  were  se(»n  as  early  as  January  21,  lt>03,  flying 
over  due  north  at  a  heiglit  whicli  made  it  necessary  to  use  a  powerful 
fleld-glass  to  identify  them. 

This  species,  as  well  as  m<ist  of  the  memiiers  of  the  family  Irtn'idae,  is 
noted  for  its  gregarious  habits.  That  the  difl'ereut  species  should  show 
such  habits  inter  sv,  as  do  the  swallows,  is  a  more  remarkable  thing. 
That  this  seems  to  be  the  cas<»  is  the  only  logical  conclusion  to  be  drawn 
from  ji  study  (>f  local  migration  schedules.  For  instance,  for  a  few  days 
previtms  to  March  21,  IIMUJ.  Meadowlarks  and  (Jrackles,  both  resident 
si>ecies  were  the  only  Irtrrida'  seen.  On  the  21st,  however,  these  species 
betrame  augumente<l  in  numbers  while  Rusty  Crrackles,  lUnlwings  and 
Cowhlrds,  not  seen  for  several  days  before,  again  made  their  appearance 
in  ciinsiderable  numbers.  This  family  migration  Is  to  be  observed  in  the 
U'tirUUr  at  the  time  tlic  species  become  abundant  and  not  at  their  first 
arrival.  The  Orioles  move  together  in  the  same  way  and  become  numer- 
ous at  about  the  same  time. 
102.     [506]     h'tnuit  >*inninii  (lAnw.).     Orchard  Oriole.* 

Common  summer  resident,  abundant  and  conspicuous  during  the 
siu'ing  migration.  April  17  to  August  21).  Tlu»se  dates  are  ea<'h  one  day 
earlier  than  the  recorded  limits  of  its  stay  in  the  State.  Six  years  out  of 
ten,  this  species  arrived  before  the  Baltimore  Oriole.  This  is  a  somewhat 
different  proportion  tlian  the  two  out  of  fifteen  obtaine<l  by  A.  W.  Butler. 
The  difference  may  ])♦»  exjjlained  liy  a  change  in  habit,  as  tin*  dates  of 
arrival  of  the  Oreliard  Oriole  before  that  of  its  relative  are  all  included 
in  \\w  last  sevt'U  years  in  w  iiich  oI)S(»rvations  have  Ihmmi  made  at  this 
point.     This   change. in   date  of  arrival   is   proluibly   correlate<l   with   the 
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steady  increase  In  numbers  in  this  species  and  decrease  In  the  next  {ri^fe 
Butler.  Birds  of  Ind..  p.  809). 

The  first  song  was  heard  April  28»  190;^,  and  males  in  the  second  year 
plumage  were  seen  singing  April  29  and  May  10,  1903.  The  Orchard 
Oriole  is  an  abundant  breeder  here;  the  nest  and  complement  of  eggs 
have  been  found  May  17,  1901. 


MIGRATION  BECOBD. 


Year 

1885. 

1886. 
C.H.B. 

1886. 

C.H.B. 
4-22 
4-23*' 

1886. 

G.  (J.W. 

1 

1887. 

G.G.W. 
4-24 

4-27 

1892. 

Observer 

Firftseen 

C.H.B. 
4-21 
4-22 

4-28 

'  E.M.K. 
4-26 

Next  leen 

CommoD 

1 

Last  seen 

8-29 
Abundant. 

8-14 

1 

Abundance  

Abundant. 

Common. 
*G.G.W. 

1 

1 

Year    

1893. 

K.  M.  K. 
4-17 

1899. 

N.B.M. 
4-22 
4-27 
4-29 

1900. 

N.B.M. 

4-24 
4-25 

1901. 

'  W.L.M. 
1       4-28 

4-29 

5-3 

1902. 

W.  L.  M. 

4-28 
4-30 
5-4 

,       1903. 

Obifrver   

First  seen  

i  W.L.M. 
4-24 

Next  leen 

4-28 

CommoD  .         .... 

4-28 

LaitseoD. 

AbuodftDce 

Common. 

Common. 

Common. 

Abundant. 

Abundant. 



108.     [507]     Icterus  yalbul (I  ihinn.).    Baltimore  Oriole.* 

A  rather  abundant  migrant  and  moderately  common  summer  resident. 
April  18  to  September  2.  C.  H.  Bollman  in  1886  and  B.  W.  Evermann  in 
1887  indicated  in  their  lists  that  this  species  was  more  abundant  than  the 
last.  The  reverse  is  the  case  now.  A  quite  regular  migrant  but  it  has 
arrived  on  the  average  about  a  week  later  since  1890  than  It  did  during 
the  eighties.  Not  nearly  so  common  a  summer  resident  as  the  last.  Song 
April  28.  1903.  June  8,  1903  nest  found  hanging  in  an  inaccessible  posi- 
tion, on  the  end  of  an  elm  limb  about  80  feet  from  the  ground.  Tho  bird 
was  Incubating  I  believe  (C.  G.  L.). 


MIOBATION  BECOBD. 
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Year 


1884. 


1885. 


1885. 


1886. 


1887. 


1892. 


Obtwrver 

First  lean 

B.W.B. 
4-20 

C.  H.  B. 
4-20 
4-21 
4-24 

C.H.B. 

C.H.B. 
4-20 
4-22 
4-24* 

B.  W.  E. 
4-20 
4-27* 

E.M.K. 

4-28 

Next  seen 

5-7 

Common   

Last  (teen 



^2 
Abundant. 

Abundance 

Common. 

Abundant. 

Common. 
^B.W.B. 

Rare. 

*O.Q.W. 

Year 

1893. 

1899. 

1900. 

1901. 

1902. 

1903. 

Obf  erver 

First  feen           

E.  M.  K. 

4-24 
4-25 

N.B.M. 
4-26 
4-27 
4-28 

N.B.M. 
4-18 
4-19 
4-21 



W.  L.M. 
5-6 
5-7 
5-15 

W.L.M. 
4-29 
5-3 

W.L.M. 

4-28 

Next  seen 

4-29 

Common 

4-29 

Last  seen  

Abundance  

Rare. 

Common. 

Common. 

Moder'tely 

ModAr'tAlv 

Common. 

Common.  |  Common. 

KM.     [509]     Eiiphagm  rarolinuif  (Milll.).     Rusty  Blackbird.* 

Rather  common  migraDt.    March  8  to  May  16.    November  15  to  21. 


MIGRATION   RECORD. 


Year |       1H.S5. 

Observer i  C.H.B. 

First'seen.! 3-14 

Next  seen 3-17 

Common 3-18 

Last  seen  4-12 

Abundance ,AbundMnt. 


1885. 

1886. 

1901. 

1902. 

1903. 

C.  H.  B. 
11-15 
11-16 

B.W.E. 

3-n 

G.Hubbard 
3-17 

W.L.M. 
3-16 
S-25 

W.L.M. 
3-8 
M7 

11-21 

4-19 

Tolerably 
Commcn. 

6-16 

Common. 

Ri»re. 

Tolerably 
Common. 

106 

UiTy.     [51  lb]     ( ^K  hen  I  atf  (/uiM- Ilia  uneuii  iRidfi;yi.).     Bronzed  Grackle.* 

Abundant  sniumer  resident  and  nnooinmon  winter  resident.  Follow- 
ing are  the  numbers  seen  at  some  winter  dates:  2.  12-30-*84  (C.  H.  B.), 
l-n-'85  (C.  H.  H.K  1  taken,  l-4-'»5  (G.  (5.  W.);  and  24,  1-17-1903.  Of  the 
last  flock,  15  were  female«.  and  1)  were  males;  there  were  also  more 
females  than  males  in  a  tinck  of  :W)  seen  November  30,  1902.  On  the  other 
hand  the  first  mijrrants  in  spring  are  all  great,  splendid  males  In  full  song. 
Twenty-six  seen  February  20,  1903.  For  a  i)eriod  after  the  beginning  of 
migration  the  females  are  absent.  They  were  not  seen  until  March  8, 
1901;  March  23.  1!)02.  (irarkles  become  abundant  during  the  first  week  of 
March. 

A  half-finished  nest  was  found  April  4  ami  a  nest  with  three  young 
was  found  May  13,  1903.  in  a  pine,  about  50  feet  from  the  ground 
((\  G.  L.). 

Grackles  roost  in  great  numbers  in  the  shade-trees  of  Bloomington 
and  in  early  spring  and  in  fall  many  Robins  roost  in  the.  same  places. 
The  calls  of  the  Grackle,  both  the  chuck  and  the  metallic  notes  may  be 
lieard  at  intervals  after  dark.  I  have  heard  them  as  late  as  11  p.'  m.  and 
as  early  as  3  a.  m.  ami  would  luM  b^  surprised  to  learn  ihat  they  are  con- 
tinued througliout  the  night. 

106.  [514]     Hi'ttperiphona  veHpirtina  (Coop.).     Evening  Grosbeak*. 

Very  irregular  and  rare  visitor.  Se(Mi  only  in  .January  and  April,  1887. 
Mr.  C.  H.  Bollman  took  a  male  on  the  University  campus,  January  20, 
1S87.  Mr.  G.  G.  Williamson  saw  the  following  numbers  during  April: 
4  on  the  27th;  2  on  the  29th;  and  2  on  the  30th. 

107.  [517]     <  hrfHtdnnc^  purpmrntf  (Gmel.).     Purple  Finch. 

Common  migrant  and  irregular  winter  resident.  B.  W.  ETvermann 
classes  it  as  a  frequent  winter  visitor  and  W.  S.  Blatchley  says  it 
wintered  in  1882-3.  It  probably  wintennl  in  1885-0.  as  no  last  date  is 
given  in  the  fall  migration  schedide,  nor  any  first  date  in  that  of  the 
spring.  The  females  remain  later  than  the  males  in  spring.  I  have  heard 
its  song  at  Marion,  Ind.,  March  8,  IIHX).  More  often  observed  in  sycamore 
than  in  other  trees.    Most  of  them  departed  April  14.  1SS5  (C.  H.  B.». 


MIGRATION    KECOKD. 


10'; 


Year 

1 
1885.      . 

C.H.B. 

3-14 
3-27 

4-2 

r  /4-25 
i  ^5-15 

Abundant. 

1885. 

C.  11.  «. 

11-8 
12-20 

1886. 
G.G.W. 

1       1901. 

•   W.L.M. 

3-17 
3-18 

1902. 

1903. 

Observer 

First  seen 

W.  L.  M. 

W.  L.  M. 
3-8 

Next  seen 

3-18 

Common 

Last  seen  

4-30 

4-7^' 

1  Common. 

*V.  fl.  B. 

4-19 
Common. 

5-4 

Abundance  

Common. 

1()8.     [521]     IjOxui  currirontramiuor  {Brelun).     American  Crossbill. 

An  exceedingly  Irregular  species;  has  been  found  often  in  winter  and 
has  been  reported  a  summer  resident. 

The  Red  Crossbill  was  first  reported  from  Monroe  C'ounty,  February 
10,  1883,  by  B.  W.  Evermann  who  says  it  was  common  for  some  time 
after  that  date.  The  same  authority  also  says  that  it  was  common  dur- 
ing the  winter  of  1883-4.  In  both  the  spring  and  the  fall  of  1885  they  were 
quite  common.  C.  II.  Bollman's  record  of  Its  movements  in  the  spring  is 
as  follows:  8  males  and  females  seen  March  2  and  3;  the  arrival  of  the 
bulk  from  the  north  took  place  March  8  and  both  sexes  were  then  com- 
mon; in  a  letter  to  J.  M.  Wheaton  he  reported  them  still  present  March  13; 
and  the  last  male  was  seen  May  10  and  the  last  female  May  12.  The 
bulk  of  the  species  departed  April  15.  From  uncatalogued  specimens  in 
the  collection  of  Indiana  University  the  following  additional  dates  were 
obtained:  March  10;  n  male  May  14.  During  the  year  1885  it  was  also 
reported  to  have  bred  at  Bloomington.  "Mr.  Sam  Hunter  reports  a  pair 
to  have  nested  in  a  pine  here  in  ISST).  lie  says  the  nest  was  made  ex- 
clusively of  pine  burrs"  (E.  M.  Kindle.). 

In  the  fall  of  1885.  C.  H.  Bollman  reported  the  Red  Crossbill  October 
4  and  November  5,  but  gives  no  dato  for  the  last  one  seen,  indicating  that 
it  remained  throughout  the  winter,  and.  indeed,  W.  S.  Blatchley  reports 
it  in  his  list  of  winter  birds  as  a  scarce  resident  during  the  winter  of 
1885-6.  In  the  latter  year,  the  first  Crossbills  were  rei)orted  January  18. 
and  fifteen  or  twenty  were  seen  February  0  (G.  G.  W.).  Crossbills,  prob- 
ably of  this  species,  but  not  exactly  identified  were  reported  February  23 
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and  March  8,  1886.  C.  H.  Bollman  saw  eleven  in  a  fir  tree  in  Bloomin^ton 
June  24,  and  reported  them  also  on  July  10,  13  and  14  (B.  W.  E.). 

After  being  reported  quite  often  during  this  period  of  4  years,  Cross- 
bills were  not  apain  recorded  until  1892,  when  six  were  observed  by  E.  M 
Kindle  and  A.  B.  TJlroy  on  March  1.     The  last  date  recorded  for  this 
locality  is  March  3.  1S93  (E.  M.  K.),  when  a  crossbill  probably  of  tliis 
species,  was  identified  by  note. 

109.  [522]  lAWifi  hur.upUu'n  Gmel.  Wliite-winged  Crossbill. 
A  very  irregular  visitor,  much  more  rare  than  the  last. 
White-winged  Crossbills  were  first  observed  here  February  6,  1883. 

On  that  date  B.  W.  Evormann  toolv  two  males  from  a  flock  of  fifteen  in  a 
yard  on  College  Avenue,  Bloom ingtoii.  A  female  was  taken  February  10, 
and  "two  days  later  two  more  specimens  were  taken  near  the  same  place." 
(A.  W.  Butler,  In  "Papers  Read  at  the  World's  Congress  of  Ornithology'* 
in  Chicago,  1893-6.) 

Mr.  Evormann  also  observed  this  bird  February  23  (List  of  Biixis  of 
Carroll  County,  "Auk,"  1889).  C.  H.  Bollman  gives  a  queried  record  of  this 
species  for  December  12,  1885.    About  five  were  identified  l)y  note. 

A.  W.  Butler  says:  "The  only  instance  of  its  occurrence  in  summer 
In  the  Ohio  valley  is  that  given  me  by  the  late  C.  H.  Bollman.  He  saw 
eleven  in  a  fir  tree  in  Bloomington,  Ind.,  June  24,  1886."  However,  on 
C.  H.  Bollman's  scheilule  for  188C,  this  date  is  attributed  to  the  other 
species,  in  the  account  of  which  I  have  placed  it. 

110.  [r)28j     AruuthiA  liiuiriu  (Linn.).     Redpoll. 
Irregular  winter" visitor. 

"B.  W.  Evermann  identified  a  single  l)lrd  at  Bloomington  in  December. 
1882"  (A.  W.  Butler).  C.  H.  Bollman  reports  "one  seen"  in  his  list  of 
1886,  and  "Mr.  Chauncey  Juday  obtained  specimens  from  a  flock  of  twenty 
at  Bloomington,  April  12,  1895"  (A.  W.  Butler).  W.  S.  Blatchley  also 
reports  one  January  30,  1883. 

111.  [529]     Ai<trogiiUi\H.'i  trinth  {lAww.).     American  Goldfinch.* 
Abundant  reMd^nt  *"" 

Song  March  29  n;\''.  L.  M.,'02).  June  lb,  lfK)2,  a  nest  and  four  ej:gs  in 
a  wild  rose  bush  (C.  G.  L.).  October  2,  19()r5,  I  shot  a  young  Goldfimli 
with  the  short  wings  and  tail  and  fluffy  feathers  of  a  fledgeling,  tliat 
was  unable' to 'fly  well  and  was  still  being  fed  by  the  mother. 

The  plUTiifege  changes  are  very  interesting.  It  requires  about  a 
month  for  all 'tiii^"  Wales  to  assume  the  summer  plumage.    None  were  seen 
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in  summer  dress  until  April  18,  188J>  (B.  W.  K).  The  record  from  the 
first  appearance  of  a  change  till  the  moult  Is  completed  is  as  follcnvs: 
March  29  ('02),  two  Goldfinches,  one  singing  and  in  great  part  in  summer 
plumage;  April  1  (*03),  eight  Goldfinches,  four  singing  and  with  the  baclv 
and  part  of  the  breast  yellow,  and  part  of  head  black;  April  2,  four 
Thistleblrds,  one  in  perfect  plumage,  the  others  in  changing  phases  of 
attire;  April  12,  two,  one  in  full  dress;  April  14,  five,  two  in  yellow  and 
l)lnck;  April  19,  ihree,  two  in  winter  plumage.  One  of  these  which  was 
l)lack;  April  19,  throe,  two  in  winter  plumage.  One  of  the  last  two  which 
was  taken  was  a  male,  the  other  one  of  the  trio  was  in  summer  attire; 
April  25.  twenty,  ten  in  transitional  stages  of  plumage:  April  .3i».  an 
increase  in  those  of  full  plumage  to  the  usual  summer  numljer.  rro]>al>ly 
all  of  the  males  have  completed  the  moult. 
112.     [^aS]     Sfft HHs  phnis  {Wils.).     Pine  Siskin. 

A  rather  regular  migrant  in  moderate  numbers;  a  rare  winter  resident. 
October  27  to  May  13. 


MIGRATION    RECORD. 


Year . 


Observer 

First  seen  . 
Next  seen  .. 

Common 

I^ast  seen  . . . 
Abandanre 


18.S3. 


B.W.E. 
2-6 


1885. 

I.  r.  Coll. 

3-23 
3-25' 
3-25* 

5-i:r 


18a->. 


1886. 


1886. 


C.  II.  13. 

10-27 


<J.G.  W. 


a.<».  w. 


12-29 


4-24 


12-4 

12-2i« 


Not  rare.     Common,  i  Common. Not  common 


'^C.  H.  B. 


-W.S.  B. 


Year. 


1887. 


18%. 


11K)2. 


l«n)a. 


Observer (;.<i.W.   |   A.W.B.      W.1..M.      W.L.M. 

First  s^cen 
Next  seen 
Common  . 
liast  .oeen 
Abundanoc 

•'E.  Mulise. 


1 

1 

5-8 

11- 

,        5_.-.-. 

3-lS     ■ 

<*  
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113.  [634]     PaMt'nnaiuratis  (Linn.).     Suowtlake. 
Rare  and  irregular  winter  visitor  (C.  H.  B..  *80). 

114.  [536]     (kili'an'iut  lnppo)iicui<  {Liinii.),    Lapland  Longspnr. 

Rare  and  irregular  winter  visitor.  Oljserved  February  '2,  I880 
(W.  S.  B.);  taken  February  10  and  12,  1883  (B.  W.  E.);  seven  seen  Feb- 
ruary 1>,  15)01  (V.  H.  B.).  All  were  associated  with  Otocoris  a.  pratictthi. 
1 1 T).     [  r>40  ]     Pocercirs  <jramh)f'UJ<  ( Gmel . ) .     Vesper  Sparrow. * 

Abundant  summer  resident.    February  1!)  to  October  25. 


MIGRATION   RECORD. 


Year  . 


Observer  — 
First  seen  .. 
Next  scon. .. 
Common  .... 
Last  seen  . . . 
Abandanre 


1885. 

i8a5. 

1886. 



W.S.B. 

4-8 
4-10'^ 

1887. 

a.  G.  W. 

3-24 
3-25'' 

1892. 

A.B.  i:. 
4-2 

4-9^' 
4-17 

18»3. 

C.  U.B. 
4-1 

C.  H.B. 

E.  M.  K. 

3-30 

4-2 

4-3 



10-25 
Very  common. 

AbundHnt. 

Abundant. 
^-B.W.  E. 

Common. 
^E.  M.  K. 

^•G.  (i.  W. 

Year  . 


Observer 

First  seen . . . 
Next  Men . . . 

Oommon 

Last  seen  . . . 
Abundance . 


N.B.  M. 

2-19 
2-24 
3-25 


1900. 


Common. 


N.  B.  M. 

4-18 


4-25 


Common. 


1901. 


W.L.  M. 
3-24 


iAbundant. 


I 


1902. 


1902. 


I 


W.L.M.  ;  W.  L.  M. 

I 

2-21        ! 

3-24         

3-29        I 

10-19 


Abundant. 


Abundant 


1903. 


W.L.M. 

3-17 
3-18 
3-17 


Abundant. 


116.     [ — ]     PoMcr  (lomcsfirm  {Liinn.).     European  House  Sparrow.* 

Exceedingly  abundant  resident.     Api)eared   in   Bloomington   in   1875 

(Butler). 

Nest  and  six  eggs  taken  as  early  as  February  20,  *03  (C.  G.  L.).    Two 

males  were  observed  trying  to  mate  with  a  female  Song  Sparrow,  March 
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2.  1901  (W.  L.  M.).  During  the  mating  sonHOii  English  Spaiiows  often 
engage  In  such  earnest  fighting  that  one  or  the  other  of  the  contestants  is 
left  dead  upon  the  field.  Their  pugnacious  encounters  are  by  no  means 
confined  to  that  season,  however.  On  October  1(5,  1902,  two  males  were 
so  deeply  interested  in  their  battle  that  they  were  both  easily  picked  up 
in  the  hand. 

Flycatchers  are  found  in  the  Si)arrow  family  and  the  Himse  Sparrow 
is  one  of  these.  They  have  been  observed  catching  insects  on  the  wing, 
swooping  and  returning  to  the  same  perch  lil«e  Flycatchers.  Some  seem 
more  adept  than  others;  one  seen,  made  two  darts  in  the  air  before 
returning  to  the  tree  which  was  his  headquarters.  Other  Sparrows  which 
have  been  observed  at  this  pursuit  are:  Juuco,  Chewink,  Chippy,  Field 
and  White- throated  Sparrows. 

Quite  a  tendency  to  albinism  is  noticeable  in  this  bird  and  it  seems  to 
be  of  recent  development.  A  perfect  albino  was  taken  September  28, 
1885  {C.  H.  H.).  In  the  single  spring  of  1908,  a  perfect  albino  was  cap- 
tured by  hand  while  on  a  nest  containing  four  young  (McCracken):  a  par- 
tial albino  with  the  head  and  flecks  everywhere  snowy  white  was  taken 
and  three  similar  ones  seen.  Many  specimens  with  one  or  two  rectrices 
or  remiges  white  were  observed.  In  two  months  in  the  summer  at  another 
locality,  three  partial  albinos  were  seen  and  two  complete  ones  reported. 
A  pecidiarity  in  the  coloration  is  that  the  light  color  in  the  partial 
albinos  is  pure  snowy  white,  while  the  entirely  albinlstic  specimens  are 
deep  buffy  white. 
117.     [542*1]     l^nHsei'cnlna  Miiuiirirfu'usiH  HtuHinnn  (Wils. ).     Savanna  Sparrow. 

Conmion  migrant  and  probably  rare  summer  resident.  The  majority 
of  migration  records  do  not  show  this  bird  in  what  is  probably  its  true 
position.  There  are  several  rather  early  spring  and  late  fall  reports,  but 
the  greater  number  of  dates  given  nearly  coincide  with  those  for  the  next 
species  as  if  they  were  inseparably  connected  in  time  of  migration  as 
they  have  been,  heretofore,  generically.  united.  This  bird  breeds  farther 
north  and  winters  farther  north:  the  facjt  that  it  winters  in  the  lower 
Wabash  valley  in  our  owm  State  makes  it  seem  probable  that  it  should 
be  seen  earlier  all  over  the  State  and  that  it  has  probably  l)een  over- 
looked during  many  .seasons  until  Its  more  conspicuous  cousin,  with  the 
brighter  colors  and  startling  insect-like  trill,  arrived.  It  is  true  that  the 
two  l>irds  are  giMiernlly  found  together,  but  it  is  probable  that  the  obscure 
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little  Savanna  Sparrow  is  present  at  a  given  point  in  the  State  from  a 
week  to  a  month  in  advance  of  the  Yellow-winged  Sparrow  every  year. 

A  nest  identified  as  belonging  to  a  bird  of  this  species  by  Prof.  J.  R. 
Slonaker  was  found  May  17.  1901.  It  was  built  in  a  depression  In  the 
ground  and  was  lined  and  partly  arched  over  with  dry  grass.  On  May  22. 
there  were  Ave  eggs.  June  3,  they  were  hatched.  June  7,  the  nest  was 
empty  but  probably  not  as  a  result  of  the  natural  course  of  events. 

In  1885  most  of  the  Individuals  departed  May  2.  The  Savanna  Spar- 
row was  taken  March  20,  1894,  by  E.  M.  Kindle  in  Brown  County. 


MIGRATION   RECORD. 


Year  . 


1885. 


Obferver  .. 
First  seen  . 
Next  «ieen  . 
Common  . . 
Last  seen . . 


C.H.B. 

4-18 
4-20 
4-22 
5-11 


1885. 

C.  H.  B. 
10-17 


1886. 


1892. 


(i.«.W.    :   E.M.K. 
4-10  3-30 

4-16 


I 


AbundancT .  Very  common 


11-6 
Not  common 


4-27^ 

Not  common 

"B.W.E. 


I 


Year 


1901. 


I       1902. 


1902. 


1903. 


Observer W.  L.  M.  I   W.L.M. 

First  seen j       3-23 

Next  seen ' I       3-24 

I 

Common '       5-10       |       4-3 

Last  seen  

Abundance Common,  i  Common,  i  Common.    Common 


W.L.M.  I   W.L.M. 

3-17 

i       3-18 

4-12 

9-1  


lis.     [516]    (.otf(ni(ruhi:<  snninnaru III  ftaHSfriiuhi  (Wils.)    Grass! lopper  Sparrow. 

Rather  common  summer  resident  (R.  \V.  E.».    Ajn-il  12  to  Oct.  4. 

Sonp:  April  12,  W  (W.  L.  M.).     A  lu^st  and  woU  incubated  egfr«  found 
June  n,  1902  (C.  G.  L.). 
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MIGRATION   BECORD. 


Year 

188U. 

1885. 

C.H.B. 
4-20 
4-23 
4-25 

1885. 

1886. 

1887. 

ObserTer 

First  seen 

I.  U.  Coll. 

is  E.Meek. 

B.W.B. 
4-26 
4-27 

4-27 

(i.O.W. 
4-25 

Next  seen 

Coin  mon 

8-1 
j        10-4* 

1 

Last  seen 

7-26 

Abundance 

Common. 



Rather 
Common. 

i    CH.B. 

Year 

1899. 

1901. 

W.L.M. 
5-1 
5-5 
5-6 

1902. 

W.  L.  M. 

4-19 
4-25 

1903. 

<  *bferver 

N.  B.  M. 
5-11 
5-13 
5-16 

W.L.M. 

Firit  seen 

4-12 

Next  seen .... 

4-19 

Common 

4-12 

La?t  seen 

Abundance  

Common. 

(Vramon. 

Common. 

Abundant. 

119.  [547 J     Ammodramtiit  heititlon if  {And.).     Heiislow' 8  Sparrow. 

Rare  summer  resident.  Mr.  C.  G.  Littell  saw  a  nest  on  the  ground 
which  contained  four  young  almost  ready  to  fly,  June  3,  1902.  Mr.  Littell 
made  tills  report  in  1903,  after  he  had  become  better  acquainted  with  the 
bird  at  Winona  I.al^o  where  it  was  collected.  The  accuracy  of  the  record 
is  thus  assured. 

120.  [662]     Chomhi<trs  tj  ram  mac  ha  (Say).     Lark  Sparrow. 

Abundant  summer  resident.  March  26  to  August  26.  In  1887  B.  W. 
Evermann  classed  it  as  rare  and  said  it  had  not  been  seen  here  until  In 
recent  years.  However  C.  H.  Bollman  found  it  abundant  in  1885.  The 
Lark  Sparrow  has  prolmbly  lieen  increasing  in  numbers  every  year  here. 

Song  April  12,  1903.  Mating  May  0,  1902.  Nest  and  four  young  on 
ground  under  a  cedar  limb.  May  30.  190:^  (C.  G.  L.). 

*^— A.  OK  SCIKNCK,  '04. 
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MIGKA.TION   RECORET. 


Year   

1884 

IRftn.        !          1HHK 

1886. 

1 

1887. 

Observer 

C.  H.  E. 

3-26 

C.  H.  B.       C.  H.  B. 

4-17       1      

W.  S.  B. 
4-21 
.      4-2? 

i  (j.(t.  w. 

First  seen 

'        4-2G 

Next  seeB  . . .  .^ 

1 

4-18 

4-27 

Common 



4^23       '  ..  . 

Last  seen 

1       8-26       1              -     .i      - 

Abnndanoe 

Abundant.  Abundant. 

1 

Kare. 
B.W.E. 

j 

1902. 

W.L.M. 
4-24 
4-27 

Year 

1893.              loei. 

15H)3. 

Observer 

E.M.K.     i     W.L.M. 
4-17                  b-iy 
4-19                  5-7 
1         5-13 

'   W.L.M. 

First  seen 

!        4-12 

Next  seen 

'        4-19 

Common 

1        4-19 

Last  seen 

Abundance 

Noti^nmrnon.  Mntinratfilv 

Common. 

Abundant 

common. 

121.     [654]     Zowftrirhia  Inu^jphrfffi  {FoTst.).     White-crownod  Sparrow. 

Moderately  common  mlgraut.     April  10  to  May  10.     October  4  to  25. 
Ill  1885  most  of  them  departed  May  10  (C.  H.  B.). 


MIGRATION   RECORD. 


Year 

1885. 

r.H.B. 

5-1 
5-2 
6-4 
5-14 
Very  common. 

1885. 

C.H.B.. 
10-4 
10-11 

188i'>. 

w.  a  B. 

4-13 

4-22^ 

4-22t 

6-5i5 

Common. 

•^B.W.E. 
tB.W.E. 
;?G.G.W. 

1887. 



G.O.W. 
4-30 

0^ 

1893. 

Observer 

First  seen 

E.M.K. 
4-19 

Next  seen 

4-26 

Common 

Last  seen 

10*25 
Not' common 

5-8 

Abundance 
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Year  

1900. 

1901. 

1902. 

1903. 

Observer 

First  seen 

N.B.M. 

4-30 
5-6 

W.  L.  M. 

5-6 
5-6 
5-7 
5-15 
Common. 

W.L.M. 
4-10 
4-20 

W.L.M. 
4-12 

Next  seen 

4-28 

Common                                              



Last  seen 

'    5-4 
Common. 

5-16 

Abundance 

Common. 

1 

122.     [668]     Ztmotrirhta  alhicollis  iGnml.),     White-throated  Sparrow.* 

Abundant  migrant.  March  8,  '03  (W.  L.  M.)  to  May  16.  September 
24  to  November  22.  l»ossibly  rare  winter  resident.  Reported  January  29, 
1003  (P.  J.  ID. 

Song  heard  as  early  as  March  J).  3 DOS  and  as  late  as  November  8, 
1002.  On  this  late  date  tlie  songs  were  loud,  clear  and  distinct.  "They 
remain  with  us  in  spring  as  late  as  they  can.  Often  they  are  seen  mating, 
and  some  years,  wlien  they  lingered  long,  they  have  been  observed 
carrying  sticks,  as  though  they  had  thought  to  begin  nest-building.  Some 
year  when  they  remain  late,  I  shall  not  be  surprised  to  learn  that  the  im- 
perative demands  of  nature  have  impelled  some  of  them  to  make  their 
.summer  homes  with  us  and  build  their  nests"  (A.  W.  Butler).  "April 
:$0,  ld(y2,  in  a  brush  heap,  in  an  old  orchard,  I  found  a  White-throated 
Sparrow  building  a  nest.  The  Imttom  of  the  nest  was  made  of  twigs,  but 
every  time  she  carried  any  material  to  the  nest,  a  Catbird  would  fly 
down  and  take  it  away.  The  (Catbird  fought  and  chased  the  Sparrows 
until  they  left  the  nest  unfinished"  (Gertrude  Ilitze). 

The  bulk  of  the  species  departed  May  10,  1885  (C.  H.  B.). 


MIGRATION   RECORD. 


Year 

1884. 

1885. 

1885. 

1885. 

1886. 

1887. 

Observer 

First  seen  

C.H.E. 
3-18 

C.H.B. 

.^3-16 

3-18 

4-25 

6-14 

Abundant. 

C.H.B. 

/M-8 
4-20 
4-25 
5-16 
Abundant. 

C.H.B. 
9-24 
10-3 
10-10 
11-8 
Abundant. 

B.  W.  B. 

4-12 
4-17* 
4-22 
6-6 
Common 

0.0.  W. 
4-11 

Next  seen 

Common 

Lftvt  seen 

Abundance  
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Year 

A.B.U. 

1900. 

1901. 

1902. 

1002. 

Obseryer 

Firat  seen 

N.  B.  M. 

4-17 

W.  L.  M. 

W.  L.M. 

3-9 
3-14 
3-25 
5-4 
(Common 

W.  L.  M. 

io-r> 

Next  BQcn 

10-12 

Cominoii -  - 

10-26 

ll-i» 

Common 

Last  seen 

-  4-30 

5-13 
Common 

Abundance 

1903. 

I  W.L.it 

3-8 
3-9 
3-20 
5-16 
Abundant. 


1903. 


i 


11-22 
Abundant. 


123.     [559]     Spt :<'l la  monticola  (GmQl.).     Tree  Sparrow.* 

Abundant  winter  resident.    October  12  to  April  10.    The  sonjr  is  often 
heard  in  spring:    March  1  and  5,  li)02,  and  March  9  and  17.  lOOa. 


MIGBATION   RECORD. 


■ —  —  — 

1 

— 

—     —  — 

— 



— 

Taar 

I8a5. 

\m). 

1901. 

im 

1902. 

190:1 

Obseryer 

C.H.B. 

C.  H.  IJ. 

W.L.M. 

^W.L.M. 

W.  L.  M. 

W.L.M. 

First  seen 

11-4 

10-12 

Next  seen ' 

11-15 

10-19 

Common 

j       3-23 

4-19 

'Abundant. 

12-26 

11-28 
Common. 

Last  seen 

3-17 
Common. 

3-26 

Very 
Common. 

3-17 

Abundance  ... 

Abundant. 

Abundant. 

_  -_ 

_. L        _         __        _ 





124.     [560]     .S/>/:i//a  «fW«//^  (Wils. ).     Cliipping  Sparrow.*    Fig.  18. 

Abundant  summer  resident.    March  10  to  November  9. 

Song  Marcli  17.  190;:^:  Man^li  20,  1002.  Mating  March  27,  1903.  Nest 
found  April  28,  1809  (N.  B.  M.);  nest  and  four  eggs  May  2,  1903  (C.  G.  L.). 
Nearly  full  grown  young  seen  with  mother  and  being  fed  by  lier  May  20. 
1903.  There  is  a  nest  in  the  collection  of  the  University  wliich  is  conipo.^ed 
of  soft  vegetable  fibers  or  rootlets  witliout  n  (nice  of  horselinir. 


Year. 


1  17 


MIGBATION   RECOBD. 


1884. 


1885. 


I 


1885. 


1887. 


1892. 


18^3. 


Observer 

First  seen 

Next  »evn 

Common 

Last  seen 

AbuDtlance Aljuiid't. 


h 


..   C.II.E.    C.II.B.    C.H.B.' W.S.B.   r,.G.W.;E.M.K.   E.M.K. 

...      3-24  4-1        3-19  4-1      |      S-27  3-20 

4-2       1   4-9  3-23 

..; 4-3       5-24"      

11-7       ;  

Abund't.  Common     ;L'ommoii  Coiniiion 


Year 


Observer  . . 
First  seen . 
Next  seen . 
Common  .. 
Last  seen.. 


1899. 

N.B.M. 

4-12 
4-15 


i       19(i0. 

I   N.B.M. 

4-8 
'  4-12 
I       4-17 


1901. 

W.L.M. 

3-25 
3-27 


1902. 

W.L.M. 
3-16 
3-23 
3-2fi 


.1. 


1902. 


W.  L.  M. 


11-9 


It^W. 

W.  L.  M. 

3-27 
3-18 
3-20 


Abundance Common.    Common.    Common.    Common.    Common.  Abundant 


125.     [6(«]     >V:///a^/u*/7A/  (Wils.).     Field  Sparrow.*    Fif?.  19. 

Abundant  summer  resident.  February  26  to  November  8.  Possibly 
rare  winter  resident.  Reported  January  17  and  February  2,  1903 
(P.  J.  H.). 

Sinj^ng  wealvly  February  2(j,  1902;  in  full  song  March  10.  1903.  Mat- 
ing March  29,  VMy2.  Nest  and  3  eggs,  May  3.  1903  (C.  G.  L.).  This  nest 
was  on  the  ground  at  the  base  of  a  large  weed.  Nest  and  full  set  of  eggs 
May  14.  1899:  hatched  May  18  (N.  B.  M.). 

A  most  abundant  species  in  weedy  fields. 
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MIORATION    KECOnn. 


Year 

18H4.       1 

1885.       '       1885. 

1886. 

1887. 

1893. 

ObBorver ' 

First  seen 

C.H.  E. 

.'1-18 

C.  U.  IJ. 
3-31 
4-1 
4-2 

C.  H.  B. 

B.  W.  E. 

3-15 
3-25 
3-26 

G.O.W. 
a-24 

E.M.K. 
3-30 

Xext  SAcn 

r!»fninnn 

Lut  seen 

11-8 
AKiin(]n.nf 

Abund&nce 



Abundiint 

Common. 

Common. 

_ 

.  .._    .  .  ..__ 

1899.             1901. 

1902. 

W.L.M. 

2-26 
3-14 
3-21 

Year 

1902. 

1903. 

--        --    - 

Observer 

First  pcen 

N.  B.  .M. 

W.L.M. 
3-17 
3-24 
3-'>4 

W.  L.  M. 

W.L.M. 
3-1 

Next  seen 

3-3 

Common 

4-15 



Iln5 

Common. 

3-15 

Last  seen 

1 

Abundance , 

Common,  i  (jommon. 

Common. 

Abundant. 

12«.     [567]     J u nco  h Iff malix  (Liiuu.).     Slate-colored  Junco.* 

Abundant  winter  resident.    October  G  to  May  1. 

Snatches  of  song  are  often  heard  In  March  and  April  and  It  has  been 
heard  singing  In  the  fall;  November  9  and  23,  11K)2.  On  November  23, 
1902,  a  bright,  sunshiny  day,  one  of  three  Juncos  was  observed  carrying 
dry  blades  of  grass  In  its  beak.  It  always  gave  them  up  in  favor  of  new 
ones  every  little  while  and  did  not  put  many  of  them  In  the  same  place. 
On  this  same  day  a  Junco  was  also  heard  singing  a  quite  loud  and  pleas- 
ing song.  This  occurrence  should  probably  be  classed  with  those 
phenomena  which  were  dlscussini  under  the  heading,  "A  Revival  of  Sex- 
ual Instinct"  In  '*The  Auk**  a  year  or  more  ago.  A  similar  thing  has 
been  noticed  In  the  case  of  the  English  Sparrow.  One  was  seen  nest- 
building  November  G,  1JXI2. 

Where  there  are  weeds  there  are  .Tuncos.  But  briary  fence  rows,  and 
thicketed  gullies  are  centers  of  density  in  the  Junco  population. 


no 


MIGRATION    RECORD. 


Yemr 

1885. 

1S92. 

18i«. 

1901. 

1902. 

1902. 

1903. 

ObaerTer 

First  seen 

C.H.B. 
10-6 
10-7 
10-20 

K.M.K. 

N.B.M. 

W.L.M. 

W.L.M. 

W.L.M. 
10-12 
10-14 
10-li* 

W.L.M. 

Next  seen .... 

Comnion  



Lut  seen .... 



4-21 

4-6 

4-14 
Abundant. 

4-27 
Abundant. 

5-1 

Abundance... 

Abundant. 



Abundant. 

Abundant. 

127.     [57r)a]     Pew\rn  ustiraltH  Imrhmanii  (And.).     Ba<^hinau'8  SpaiTOW. 

Common  mij;rant  and  not  uncommon  summer  resident.    April  0.  — . 

'*April  24,  1884.  Prof.  W.  S.  Rlntchl(\v  took  two  Bachmnn's  Sparrows 
from  a  brush-pile  in  Monroe  County.  Tliat  was  its  first  record  there. 
It  appeared  regularly  tliereafter  between  April  (>  (1S85)  and  April  29  (188(5). 
In  188<)  two  sets  of  eg|;i:s  and  perhaps  a  half-dozen  taken  (Everraann)" 
[A  W.  KutlerJ.  Song  April  7.  mKi.  Common  April  12.  1{H):\;  'M  of  these 
birds  were  seen  in  a  single  lilgh.  brushy  m<»adow.  Here  and  in  clearings 
where  there  are  many  oak  saplings  and  in  the  uneven  pastures  where 
rosebushes  and  stunted  cedars  are  plentiful.  Bachman's  Sparrow  is  most 
often  found. 

MIGRATION   RECORD. 


Year. 


1S84. 


Observer j    W.S.B. 

First  seen ^       4-24 

Next  seen ! 

Common i 

Last  seen ' 


1885. 


1886. 


1887. 


1902. 


1903. 


(MI.B.    i    C.H.B. 
4-6         I        4-29 
4-26  5-8* 


I 


.1. 


(J.G.W.      W.L.M.  I  W.L.M. 
4-27        I       4-19       '       4-7 
4-2«        I       4-20  4-8 
I '        4-12 


T 


•I- 


Abundance ' >  Not  rare.  |  Not  rare. 

i  '.  I-^Q.G.W. ' 


I 


I 


Rare,      i  Common. 

I 


128.     [581]     Mdospizo  rimrm  m^htdia  (Wils.).     Song  Sparrow.*    Fig.  2(). 

Abundant  during  migration:  common  at  other  times  but  more  eo  in 
winter  than  in  summer.    The  Song  Sparrow  is  not  a  common  breeder  liere. 

The  most  common  songster,  whose  value  is  enhanced  by  his  habit  of 
singing  when  most  other  birds  are  silent.     The  writer  has  heard  Song 
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Sparrows  singing  every  month  in  the  year.  Following  are  dates  when 
their  song  was  heard  in  this  locality,  for  ten  months  of  the  year:  9-2S; 
10^12;  11-8;  12-14.  ^02;  1-21;  2-22;  3-4;  4-4;  5-1;  6-9,  '03.  On  April  8,  1900, 
one  was  observed  singing  during  flight.  Though  not  a  performer  of  intri- 
cate music,  nor  ostentatious  either  in  his  lay  or  his  pretty  self,  to  the 
person  to  whom  are  familiar  our  country  lanes  as  they  appear  in  the 
cool,  quiet  dusliiness  of  vernal  evenings,  this  domestic  songster  is  the 
most  welcome  and  the  most  cheerful  and  cheering  of  singing  birds. 

May  3,  1903,  nest  and  four  young  in  a  small,  thick  cedar  in  a  sink- 
hole (C.  G.  L.).    Many  nests  and  eggs  are  found  during  the  first  week  in 
June. 
129.     [688]     Md(M}tizalhu'olnii  {And.).     Lincoln's  Sparrow. 

Rare  migrant:  probably  a  more  common  and  regular  one,  how**ver 
than  can  be  inferred  from  the  data  at  hand. 


MIGRATION    RECORD. 


Year 

1886. 

1885. 

Obserrer.        

C.H.B. 

5-3 

6-5 

O.H.B. 

First  seen 

10-10 

Next  seen 

10-11 

OomiDoii 

Last  leen 



10-25 

Abundance 

Not  common 

Vot  Anmmnn 



130.     [584]     Melospim  geonjiarut  (Lath,).     Swamp  Sparrow. 

Common  migrant.  March  5  to  April  29.  October  2  to  November  3. 
••Reported  by  B.  W.  Bvermann  in  winter,  not  seen  by  me  before  March 
10"  (W.  S.  B.).  There  is  a  possibility  that  the  Swamp  Sparrow  is  an 
occasional  summer  resident.  A  nest  in  the  University  collection  from 
this  locality  is  identified  as  belonging  to  this  bird. 

In  speaking  of  the  breeding  grounds,  A.  W.  Butler  says:  "There  it 
sings  its  song,  but  during  the  migrations  it  Is  soulless."  P.  J  Hartman 
and  the  writer  saw  and  hoard  th(»  Swamp  Sparrow  sinjring  during  a  steady 
ilrizzling  rain  March  8.  lOo.*?.  the  first  djit(»  for  the  bird  in  that  year. 
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MIGRATION  BECOBD. 


Year 

1885. 

1886. 

1887. 

18U5. 

ObserTer 

C  H.  B. 

10-17 
10-28 

W.  S.  B. 
3-19 

G.  0.  W. 
3-26 

Butler. 

First  seen 

3-5 

Neit  seen 

Common 

Last  seen  

11-3 
Common. 

4-19 

Abundance 

Year 

1902. 

1902. 

1903. 

1903. 

Observer 

W.L.M. 
3-26 
3-27 

W.  L.  M. 

10-12 

W.  L.  M. 

3-8 
3-9 

W.  L.  M. 

First  seen 

Next  seen    

Common 

Last  seen 

4-24 
Common. 

10-26 
Common. 

4-29 
Common. 

10-2 

Abundance 

Common. 

131.     [  586  J     PauMt'irlla  iliara  ( Merr. ) .     Fox  Sparrow.  ♦ 

Common  to  abundant  migrant.  February  20  to  May  16.  October  5  to 
November  28.  Rare  winter  resident.  January  17»  1903.  In  winter  they 
are  very  restricted  in  their  range.  Though  seen  several  times  from 
November  28,  1902,  to  March  8,  1903,  none  were  seen  outside  of  a  portion 
of  the  valley  of  Griffey  Creek  about  one  fourth  of  a  mile  long.  The  ex- 
ceedingly late  date,  ^lay  16,  1903,  is  a  record  of  six  or  seven  Fox  Spar- 
rows seen  by  the  Nature  Study  Class  and  the  writer  along  a  creek  bottom 
in  the  extreme  eastern  part  of  the  county. 

"It  is  said  to  have  a  clear,  loud,  melodious  voice,  and  to  sing  a  sweet 
song,  which  I  have  never  heard,  but  hope  to  some  spring,  as  they  should 
occasionally  give  us  a  foretaste  of  the  musical  treat  that  Is  wasted— 
humanly  speaking— on  the  uninhabited  Hudson  Bay  Region"  (A.  W. 
Butler).  The  song  of  the  Fox  Sparrow  Is  Indeed  loud  and  melodious  and 
is  in  tone  similar  to  that  of  the  Chewlnk.  I  have  heard  It  singing  every 
spring  that  I  have  made  observations  In  this  locality.  P.  J.  Hartman  and 
myself  heard  the  song  many  times  during  the  spring  of  1903.  They 
began  singing  March  9. 

The  bulk  departed  April  12,  1885  (C.  H.  B.). 
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MIGRATION    RECOKD. 


Year 

Obserrer 

First  loen 

1884. 

_      _     _ 

C.H.E. 
3-19 

1885. 

C.H.  B. 

3-18 
3-27 
3-31 
4-19 
Common. 

1885. 

C.  H.  B. 

10-0 
10-14 

1886. 

B.  W.  B. 
G.G.W. 
W.  S.  B. 

3-14 

3-16 

1892. 

E.M.K. 
A.B.U. 

2-20 
2-27 

1895. 
A.W.B. 

Xeit  seen 

Com  moo 

Last  seen 

11-3 
Rare. 

3-25 
Common. 

»-30 
Common. 

4  20 

Abundance 



-   ■.  ^        :-      . 

1901. 

1902. 

1902. 
W.L.M. 

I9(B. 

Year 

1903. 



Observer 

W.L.M. 
3-24 

W.  L.  M. 

3-1 
3-2 
3-23 
4-16 
Common. 

W.  L.  M. 

W.  L.  M. 

First  veen 

Next  seen 



Common 

10-5 

10-28 

Common. 

3-8 

6-16 

Abundant. 

Last  seen 

11-22 

Abundance 



Common. 

Common. 

132.      [687]     PipiU)  enithroifhUudniUM  (Liim. ).     Towhee.*    Fig.  21. 

Abundant  migrant  and  summer  resident:  common  winter  resident. 
There  is  alwaj's  a  noticeable  period  in  spring  when  Chewinks  are  very 
scarce.  This  is  probably  due  to  the  departure  of  our  winter  residents 
l>efore  the  arrival  of  migrants  and  summer  residents.  A  marlsed  example 
of  this  perioil  of  scarcity  is  found  in  the  record  for  the  spring  of  1902. 
Up  to  the  fifteenth  of  February,  males  and  fenuiles  were  common  and 
present  in  about  e<iual  numbers.  From  this  date  until  the  ninth  of  March, 
no  Chewinks  were  seen.  On  the  latter  date,  and  for  nearly  a  week  there- 
after, although  males  were  present,  no  females  were  seen.  But  on  the 
twenty-fourth  of  March  both  sexes  were  equally  abundant  and  tlie  season 
of  song  was  at  its  height.  Thus  in  this  spring  there  was  a  period 
twenty-three  days  in  length  when  tliey  were  absent;  a  period  of  a  week 
when  males  only  were  present;  and  tinally  another  period  ot  fifteen  days 
during  which  the  arrival  of  other  birds  brought  the  numbers  up  to  the 
usual  summer  abundance.     This  liiatus  is  mor<»  or  less  marked  in  every 
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year's  record.     That  the  males  migrate  tlrst   to  the  ]>ree«lhi;;  m'ound   is 
also  upheld  hy  all  other  available  data. 


MIGRATIOX   RECOKD. 


Year. 


Male. 


Femule.  1  Observer. 


18S5. 
1886. 
ltX)2. 


I        3-U 
2-22*' 
3-9 
'^'B.  W.  E. 


4-1 

3-9 
3-16 


c.  n.  B. 

W.S.  B. 
W.  L.  M. 


The  Ohewink  beprins  siuKinp  early.  The  tlrst  perfect  song  was  heard 
March  1,  1003.  On  February  20,  however,  and  again  on  March  1,  two  of 
these  birds  were  found  rehearsing  in  low  tones.  The  first  was  scratching 
among  some  briars  and  was  going  over  his  spring  song  very  softly.  The 
notes  were  exactly  the  same;  the  only  difference  was  in  the  volume  and 
the  tone  which  seemed  to  express  contentment  rather  than  ecstacy.  The 
other  one,  heard  on  the  first  of  >rarch.  was  sitting  in  some  cedar  brush 
with  his  feathers  rultled  up.  his  bill  sunk  in  his  breast,  muttering  his 
score.  This  whole  effort  was  accomplished  in  rathcM-  a  drowsy  manner 
and  he  was  so  oblivious  to  his  surroimdings,  that  he  was  not  frightened 
by  the  presence  of  a  human  being  within  thrt»i»  feet  of  him.  Immediately 
after  this,  I  heard  another  Chewink  give  the  song  perfectly  from  the  top 
of  a  chestnut  tree.  It  was  a  beautiful  chant  and  seemed  unusually 
attractive  on  this  rainy  March  morning.  The  same  habit  of  rehearsal 
has  been  observed  in  several  other  birds,  among  wMiich  are  the  Song 
Sparrow,  White-throated  Sparrow^  and  hrown  Thrasher. 

Nest  and  three  eggs  found  April  15,  'O:^.  Birds  hatched  on  June  11. 
1(M)1,  had  flown  June  V.)  (W.  L.  H.).A  very  late  date  is  given  by  K  W. 
Everniann.  ''August  It),  1S81,  1  found  a  Chewink's  nest  containing  three 
fresh  eggs,  built  at  least  three  feet  from  the  ground  in  a  spice  bush.  Such 
is  not  common  I  believe.*'  (Orn.  and  Ool..  1881.) 
133.     (593]     (UirdimOi^nirilinalh  (Linn.).     Cardinal.*    Fig.  22. 

Abundant  resident. 

Mating  February  18,  1001;  March  23,  VM\.  Nestl)uilding  April  12. 
irx>3,  but.  on  the  same  date  a  nest  was  found  which  contained  three  eggs. 
This  was  afterwards  ascertained  to  be  the  full  set. 
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The  Cardinal  is  another  one  of  those  cheery  birds  which  may  be  heard 
singing  at  all  times  of  the  year.  Some  winter  dates  of  singing  are:  10-19; 
11-9,  '02  and  1-1;  2-8.  '03.  On  February  13,  1903,  I  heard  a  Cardinal  sing- 
ing from  the  top  of  a  cedar  tree  at  6  a.  m.,  and  on  passing  the  same  place 
at  7  a.  m.  found  him  still  at  his  music. 
134.     [595]     Zanu'Mia  ladoviciana  (Linn. ).     Rose-breasted  Grosbeak.* 

Common  migrant.  "But  few  breed  here*'  (B.  W.  E.).  Although  the 
Rose-breasted  Grosbeak  has  been  reported  a  summer  resident  from  locali- 
ties farther  south  than  this  (St.  Louis,  Cincinnati),  such  an  occurrence  is 
very  unusual.  The  only  record  of  its  making  its  summer  home  at 
Bloomington  is  that  of  B.  W.  Evermann  in  1S86.    Song  May  8,  1903. 

The  date,  Noveral>er  12,  1888,  is  from  an  uncatalogued  specimen  in 
the  Museum  of  Indiana  University  which  was  collected  by  a  Mr. 
Chambers.  The  males  seem  to  arrive  earlier  and  depart  later  than  the 
females.    Neither  so  common  nor  so  early  a  migrant  now  as  formerly. 

MIGRATION   BECORD. 


Year . 


Ob>:erver. . 
First  seen. 
Next  seen. 
iJommon .. 
Last  seen . 


1885. 

C.  H.  B. 

f4-23 

4-26 

.>-6 

6-16 


188.-). 

C.H.B. 

^■4-30 
5-5 
56 
5-15 


Abundance    | Abundant 


1885. 

C.  H.  B. 

Ml 
9-17 
9-18 
10-10 


1886. 

B.  W.  E. 

!        4-23 
I       4-24'--' 

5-4 

5-4 


1887. 

G.G.W. 

4-28 


Abundant.  Abundant,    rommon. 
I  I   nv.  S.  B. 


Year 

1888.              19<a. 

W»2. 

1903. 

Observer 

First  seen 

Chambers. 

W.  L.  M. 

5-7 

W.  L.  M. 

5^ 

W.L.M.- 

5-7 

Next  seen 

5-S 

Common 

Last  seen 

11-12 

Abundance  

Common. 

Common. 

Common. 

1-25 


185.     [598]     (Jijannxpizn  njnnni  ilAwn.).     Indigo  Bunting.* 

Abundant  summer  resident.     April  V,\  to  October  17;  which  are  tne 

limits  of  its  stay  in  the  State. 

Song  April  2?),  '03;  also  heard  as  late  as  August  9,  In  a  latitude  but 

little  south  of  this.    May  19,  '03,  nest  and  one  egg  found  in  a  small  bush 

along  a  road  (C.  G.  L.).    The  males  migrate  from  a  few  days  to  two  weeks 

in  advance  of  the  females. 


MIGRATION    RECOBD. 


Y«*ar 

188:-). 

.     C.  H.B. 

'4-2.T 

.         5-16 
i 

188.5.       '       1885. 

1882. 

■   B.W.E. 

4-13 
1 

\m^. 

18S7. 

i      lSti2. 

1 

Ul)flerver 

First  seen  .. 

i                     1 
C.H.B.    .    C.H.B. 

,  ;')-»♦                

1    C.H.B. 

!    W.S.B. 

G.U.  W. 

4-22 
4-23 
4-24 

G.G.W. 

4-27 
4-30 

E.M.K. 
5-4 

Next  seen ... 

5-10            

Common 

5-16         

I 

Last  icen  ... 

10-17 

AKun(lan*'e. 

.  Abundant. 

lAbundant.  Abundant. 

jAbundant. 

jAbundant. 

i 

Year.. 


18*J3. 


1895. 


1900. 


1901. 


1902. 


1902. 


1903. 


I 


Observer.  'E.M.K. '  A.W.B.    N.  B.M.    W.  L.  M. 
Fir>t  .-een..       5-6  5-2  4-28  5-6 

Next.oeen j      5-7 

Common..! j :      5-14 

Last  seen  ..... 
Abundance  ... 


W.  L.M.  W.L.M. 

I 


1903. 


Common 


5-4 


9  1 


Common  Common  Common  Abundant 


W.  L.  M. 

4-28 

W.  L.  M. 

4-29 

4-29 

10-6 

Abundant 

Abundant 

186.     [604]     Spizn  mncricana  (GisigI.).     Diclicissel. 

Abundnnt  summer  resident.    April  23  to  October  2. 

Song  May  5.  1IK>3.  Nest  and  5  eggs  in  a  low  bush,  in  an  old  orchard, 
Mny  15,  1901.  Nest  and  four  eggs  about  three  feet  up  In  a  bush  in  a 
pasture,  June  2,  1002  (C.  G.  L.). 

Hoth  sexes  arrive  at  the  same  time,  and  they  are  either  mated  upon 
arrival  or  mate?  very  soon  afterwards. 
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MIGRATION   RECORD. 


Year.. 


Observer 

First  seen. .. 
Next  teen... 

Common 

Last  seen  . . . 
Abundance . 


1885. 

r.  H.  B. 
4-30 
5-1 
6-10 


1885. 


C.H.  B. 


10-2 


1886. 

C.H.  B.    ! 
G.G.  W. 

4-23 
4-29 
5-1 

G 

1887. 

.G.W. 

52 

18U2. 

A.B.  U. 

5-7 

1**3. 

K.  M.K. 

4-28 
.■»-4 



Abundant 

-  ■ 

— ■ 

Year.. 


1895. 


1899. 


IWl. 


1902. 


1W3. 


Observer A.  W.  B.      N.  B.  M.      W.  J..  M.      W.  L.  M,      W.L.M. 

First  seen '        5-4  5-11  ">-4  5-=) 


•I 


5-13 
5-10 


5-15 


:.-lo 


5-10 
5-lrt 


Next  seen 

Common 

Last  soen i 

Abundance i : '  rommon.  j  Couuuon.  jAbiiiidaDt. 


187.     (608]     Piranffo  friith'umH'Uix  Vioill.     Scarlet  Tanajjer.* 

(•oniimm  migrant.  Modern t(»l.v  comnuMi  suniin(»r  roshleiii  «H.  W.  E.. 
'87).  April  22  to  Soptonibcr  111.  Sdiijr  jiikI  inntinir  A|>rll  '1\K  llHi:?. 
Usually  tho  males  arrive  W'fore  tin*  females,  sometimi»s  as  iiiueh  as  a 
week  in  advance.  'I'hey  arrive  at  the  same  time,  however,  in  some  years. 
B.  W.  Kvermann  says  that  this  species  was  moderately  onmmon  here  in 
the  spring  of  1881.  Six  were  seen  on  one  morning  in  May.  lie  says  that 
this  was  the  farthest  north  it  had  been  reported  in  tlie  State  np  to  that 
time.  ' 

MIGRATION    KKCOUT). 


Year.. 


1882. 


188-). 


1885. 


18H5. 


Observer |   B.W.  E. 

Firsteeea  |        5-6 

Next  wen 

Common I 

Last  seen 


C.  H.  IJ. 

'4-26 

4-28 

5-10 


Abundanee |Abun<lant. 


C.  H.  B. 

/5-:i 

5-H 
5-10 


(MI.B. 


188C. 

B.  W.  E. 
ti.G.W. 

4-22 

4-2:i 
J -2 1 


i»  b» 


r 


Abundant.  Abundant     Conmion. 
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Te.r 

1887. 

1892. 

1902. 

1903. 

Observer 

First  j«een 

I  « 

.G.W. 

4-28 
4-29 

E 

.M.K. 

5-4 

W.L.M. 
4-23 
4-27 

W.  L.  M. 

4-28 

^ext  seen 

4-29 

CoiiimoD 

4-29 

hnst  feen 

AbunilHOco  '  

Common. 

Common. 

L_ 

138.     [HIO]     P  ira  iHf  a  If  (hit  f  {Linn.),     Summer  Tanager.* 

Alnmclant  mtja*aiit  nnd  coimnon  sumrnor  resident.  April  1  to  Sep- 
tember 28. 

Mate<l  May  4.  IIXKJ;  nest  and  five  eggs  in  a  small  apple  tree  near 
a  pond.  May  11).  11)02  (('.  G.  I-..);  nest  and  four  eggs  May  21>,  '01. 

The  dat<».  April  1,  1S8(»,  Is  from  an  uneatalogued  specimen  in  the 
ninsenni  of  Indiana  rulvej-sity,  hy  W.  A.  Millis.  The  first  migrant  in 
l!M)l  was  a  male  in  varicrgated  ])hunage.  The  males  precede  the  females 
in  migration. 

NIttlUATlON    RKCOKD. 


Year  . 


1885. 


I 


(ML  H. 


•Obt^erver 

first  seen  . 
Ne.xt  seen 
('oinnion  . 

Liiat  seen i  

Abundnnoe lAbuncUnt. 


'4-22 
4-2:^ 
5-3 


1885. 

"C.  M.  H. 

/  4-20 

5-3 


1885. 

1*186. 

1887. 

1892. 

1893. 

C.H.B. 

C.H.B. 
B.  W.  K. 

4-r^ 

4-18 
5-4 

(i.G.W. 
4-27 

A.B.U. 
K.M.K. 

5-1 

5-28 

B.M.K. 

5-1 

i-'js 

.  Abundant. 

Common. 

1 

W.  A.  .Millis. 


Yt«r. 


18W. 


1900. 


1901. 


I 


1902. 


1902. 


1903. 


Ob.«erver N.B.  M. 

First  seen 5-9 

Next  si'«n 5-11 

Common C-IC 

liA^t  ricen 

Abundanre Cominon.  i  Common 


N.  B.  M.      W.  L.  M.  1  W.  L.  M.  I  W.  L.  M.  ;  W.  L.  M. 


4-29 


5-9 


5-6 
5-7 
5-13 


Common. 


4-27 

5-4 

4-27 


Common. 


9-1 
Common. 


4-28 

52 

5-10 


Common. 
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In  1894  E.  M.  Kindle  remarked  upon  the  absence  of  this  bird  from 
Brown  County  while  it  was  common  in  this,  the  adjoining  county. 
During  the  last  spring  (1903)  the  Summer  Redbird  was  common  also 
in   Brown   County. 

139.     [Bll]     Pwtjrui  subia  (Jjiim.).     Purple  Martin.* 

Common  summer  resident.     March  28  to   September  10. 

inOBATION  RECORD. 


Year 

1885. 

1885. 

1886. 

1887. 

1892. 

1893. 

1     1895. 

Obf  error 

Fir  ft  seeo  • . . . 

C.H.B. 
3-31 
4-1 
4-6 



Abandnnt. 

C.  H.  B. 

B.W.E. 
G.G.  W. 

3-28 
4-9 

G.  G.  W. 
3-29 

A.  B.  U. 
E.M.K. 

a-31 
4-2 
4-19 

E.M.K. 
3-31 

A.W.B. 
1      4-17 

N^xt  seen  .... 

Common 

i 

Lftst  seen .... 

9-10 
Abundant. 

AbondADce.  •• 

Tom  men. 

Common. 



Common. 

Year  . 


Observer  . . 
First  seen . 
Next  seen. 
Common  .. 
Last  seen  . 


N,  B.  M. 

4-12 
4-13 
4-20 


1900. 

N.  B.  M. 

4-7 
4-8 
4-10 


1901. 

W.L.  M. 
4-L6 
4-17 
4-18 


1902.       I       1902. 


1903. 


W.  L.  M. 
4-5 
4-6 
4-15 


Abundance i  Common.:  Common. 


Common.     Common. 


W.  L.  M. 


W.  L.  M. 

3-28 

4-2 

4-11 


9-1 


Common.  Abun<lant. 


There  are  only  two  large  ponds  in  tlie  region,  and  as  the  Swallows 
are  seen  at  these  places  for  a  long  time  before  they  are  in  any  other 
part  of  the  country  it  is  easy  to  record  their  migration. 

One  of  the  peculiarities  of  their  migration  is  the  arrival  at  the  same 
time  of  all  or  several  of  the  species.  On  one  day  we  can  And  no 
Swallows  at  all;  on  the  next,  perhaps,  all,  from  the  Martin  to  the 
little  Bank  Swallows,  will  be  present  a])out  our  ponds.  Four  of  the 
species  came  on  the  same  day  in  1885,  and  three  on  the  same  day 
in  1902  and  1903.  After  their  arrival  they  are  augmented  in  numbers 
at  the  same  time,  or  they  leave,  or  arrive  again  in  full  strengtii.  Thus 
on  four  days  in  April,  1003— the  10th,  13th,  19th  atid  30th— large  mixed 
flcx'ks  were  observed,   when   all  or   nearly   all   of  t\w   species   had   l)een 
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absent  the  day  before.  Their  departure  was  similar.  On  April  11, 
17,  27  and  May  1,  the  less  vagrant  summer  resident  Pronne  was  the 
only  vSwallow  remaining  of  the  motley  companies  of  the  day  before. 
In  other  years  this  mode  of  migration  has  been  just  as  marked:  in 
1002,  two  species  arrived  together  on  the  fifth  of  April  and  three  on 
the  thirteenth:  and  in  IsSo.  four  species,  the  Ranlv,  Tree.  Barn  and 
Cliff  Swallows  arrived  in  one  flock  on  the  15th  of  April,  and  were 
seen  togetlier  ajrain  on  the  next  day.  Tree  and  Cliff  Swallows  became 
common  on  the  22d,  the  Barn  Swallow  a  day  l>ofore,  and  on  the  25th 
tiie  Bank   and   Rough  winged    Swallows   ]»ecame   common. 

A  more  detailed  discussion  of  the  migration  of  the  Hirundinidw 
in  1003,  will  bring  out  another  point,  i.  e.,  the  relation  of  weather  con- 
ditions to  the  pliases  of  the  migratory  movement. 

From  April  10,  the  date  when  three  species  had  arrived,  to  May  3. 
inclusive,  when  the  last  flock  of  migrants  was  seen,  there  w^ere  just 
fifteen  (;loudy  or  rainy  days,  with  an  average  temperature  of  47°  at  5 
a.  m.,  and  ten  clear  days  with  a  temperature  of  44.*  Swallows,  some- 
times, with  the  exception  of  the  Purple  Martin,  were  absent  [three  spec- 
imens of  Hinnido  seen  one  day  and  two  of  I'etrochelidon  another]  during 
the  ten  days,  and  were  veiy  much  in  evidence  fifteen  days.  South  winds 
prevailed  during  this  period  and  migi-ation  was  high  among  all  the  small 
land  birds,  especially  on  the  28th  and  20th:  but  on  these  dates  no  flocks 
of  swallows  were  seen.  If  a  clear  or  partly  clear  period  was  succeeded  by 
a  rainy,  cloudy,  or  misty  one,  swallows  were  surely  to  be  found. 
As  long  as  the  weather  remained  cloudy,  these  birds  remained,  but  on 
the  first  fair  day  they  disappeared.  The  only  si)e«-ies  that  arrived  on  a 
clear  day  was  the  Tree  Swallow;  but  after  its  arrival  its  movements 
agreed  witli  those  of  its  cousins.  There  was  only  one  cloudy  day  on 
which  the  crowds  of  swallows  were  absent  and  even  that  day  brought 
an  increase  in  the  number  of  Martins. 

A  synopsis  of  the  period  follows:  April  10,  cloudy,  3  species;  April  11. 
cloudy,  an  increase  in  number  of  Purple  Martins;  April  12.  fair,  no  Swal- 
lows (Martin  ignored);  April  i:MG,  inclusive,  cloudy  and  rainy,  all  species 
present;  April  17-18,  cl<\'ir.  no  Swallows:  10-25.  inclusive,  cloudy  or  rainy, 
all  species  present  in  considerable  numbers;  20-29,  fair,  few  Swallows 
seen  and  their  number  decreased  during  this  period;  April  30,  cloudy, 
a  large  flock  of  four  kinds;  May  1-2,  clear,  no  Swallows;  May  3,  rainy,  a 

9- .A.  OK   .S(  IKNCF,  '04. 
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flock  of  eighty  Hank  Swnllc^ws  niid  tw«'lvf  run)l<»  Martins.  Aller  this 
date  only  iho  usual  summer  numhois  of  the  breeding  si^ecies  were  seen; 
there  were  no  more  migrants.  The  I'nrple  Martin  whi<-li  seemed  to  be 
loss  alTected  by  weather  conditions  after  arrival  than  the  other  species, 
was  orthodox  in  its  arrival  which  occurred  on  a  cloudy  morning  after  a 
clear  night. 

There  is  no  other  record  so  complete:  and  it  can  not  be  stated  wliether 
this  relaticm  between  weather  and  migration  is  a  lixed  one.  but  in  regard 
to  the  migratory  movements  of  Swallows  in  V,)^y^,  it  may  be  said  that  the 
relation  was  so  close  that  one  could  predict  the  numbers  to  be  found  on 
any  day  from  the  condition  of  the  weather. 

140.     [612]     PrtriH-Mnloo  hwi'troni<  (i^ny).     CI itt*  Swallow. 

Abundant  migrant  and  common  summer  resident.  April  I'J  to  Sep- 
temlwr  14.     Nest  and  four  eggs  in  University  collection  (('.  H.  R.). 


MKJRATI 

ON    KKCORI) 

—   

• —  - 



Yetr 

18S4. 

lR.>»i.                 1H^^ 

]SS6. 

1S87. 

Obsei  vcr 

1   A.  W.H. 

(MI.  ]{. 

('.  H.  It. 

r.  II.  n. 

(i.  0.  w. 

First  seen  

4  18 

1 

4-16 

4-n« 

4-12 

Next  st'iMi 

1 

4-16 
4-22 

4-22 

(.•oinmnn 

Lapt  .<<eeii 

' 

Abundant. 

Almndant. 

Abunilunoo  

.  lAbundHiit. 

-                                    _ 

_ 

_         ._ 

Year 

.    ...         181M. 

i8y\           1901. 

\\m. 

liKrt. 

Observer  

....       K.M.K. 

A.W.B.       W.  b.M. 

W.  L.M. 

W.L.  M. 

Firct  seen   

.V2 

4-17               5-7 

j       4-l:i 

4  13 

Next  8i-en      

5-«J 

1 

4-14 

(.'omiiiiin 

4-14 

La^t  seen 

Almnriance        

Common. 

Common. 

Common. 

141.      [<>IH]     II irninfn  tr}/thiuijnj<fm  Bodd.     Barn  Swallow.  ■ 

Abundant  migrant  and  summer  resident.  Ai^ril  0  to  September  12. 
May  IL*.  11M»;;.  nest  about  two-thirds  completed  on  a  rafter  in  a  loft  of  a 
barn  (C.  O.  L.). 


l:U 


MIOHATION    ItECO'O. 


Year 

1885. 

1885. 

1886. 

18^7. 

1892. 

Ob!«erver 

First  seen 

C.H.B. 

4-15 
4-16 
4-21 

C.H.B. 

G.(i.W. 
4-10 
4-17 
4-20 

O.G.W. 
4-12 

A.B.U. 
E.M.K. 

4-18 

Nextieen 

4-19 

Co  m  inon 

4-24 

La8t  Meen 

9-12 
Abundant. 

A1>ui)dHnoe 

Abundant. 

Common. 

Cou)mon. 

1890. 

N.B.M. 
4-22 

1902. 

W.L.M. 
4-13 
4-19 

Year 

18 '3. 

1903. 

■ 

Observer 

Firet  .•'een 

E.  M.  K. 

4-9 
4-10 

W.  L.  .M. 

4-10 

Next  seen 

4-13 

Common 

4-13 

Lai^t  seen 





Abundance  

Common. 

Common. 

Common. 

Abundant. 

142.     [614]     Irl(JopriH-m>  hfndor  (Vieill.).     Tree  Swallow. 

Abundant  migi'ant.     April  5  to  ^.     A   common  summor  resklent  in 
1886  (C.  H.  B.). 

MIGRATION    RiaoiU). 


Yoar., 


IfiX). 


1902. 


1903. 


Observer C.H.B.  W.L.M.      W.L.M. 

First  seen |  4-15  4-5  4-5 

Next  seen '  4-16  4-19  4-10 

Common 4-22  '• I       4-5 

Lagt  seen 4-30 

Abundance Very  common.;  Common.  Abundant. 


148.     [616]     Itiimria  riiHtritt  (Linn.).     Bank  Swallow.* 

Abundant  migrant  and  common  summer  resident.     April  6.     Young 
learning  to  tiy,  Juno  4.  1<K)2  (C.  G.  L.). 
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MIGIIATJO.N    RKIOKI). 


Year ISM.  1H85.  10u<i.  liiCi.  1903. 


Observer A.W.H.  j    C.  H.  B.    |    N.  IJ.  M.      W.  1..  M.      W.L.M. 

Fir«t8cen  4  «>  4-15  4-17  4-13  4-13 

Nextsccn j        4-lG       '       4-20         4-14 

Common , 4-25  4-20  4-22 

LastfcGii    I  I 

Abu'daiice I '  Common.     Common.     Common.  Ahundaint. 


144.     [BIT]     Suhjiilnphn/.r  .snrtpr}i,ti.'<  (Aud.).     Roiigli-winged  Swallow. 

Common  migrant  and  rather  common  summer  resident.  April  13. 
li.  W.  Kvermann  found  them  al)undrtnt  and  mating  at  Gosport,  May  8, 
1880.    Many  nests  were  nearly  roniplete. 

MIGRATION    RECORD. 

Year 188-5.      |        1886.       I        1W3. 

Ob.^ervcr    C.  11.  B.       ^\\\fi[      W.L.M. 

First  Moen   4-18       ,        5-1  4-13 

Next  seen 4-22  5-8  i       4-14 

Common    l-2;">       !        5-S  I       4-22 

LastvHcon I 

Abundnnct' Common  J      Hare.         Commou, 


146.     1<519]     Ainjff I {k  rnlrnrnui  {\iQi\l.).     Cedar  Wa.x wing. 

Common  summer  re.sjdent:  irregular  at  other  seasons  of  the  year, 
sometimes  entirely  absent  for  considerable  periods,  and  again  appearing 
in  large  numlxTs  for  a  Ioniser  or  shorter  time. 

Nest  and  two  eggs  about  six  feet  up  in  an  isolated  cellar,  .Tune  13, 
1902  <C.  G.  L.). 

146.      |()2I  1     L'liiins  inn-rtiUs  Vieill.     Xortiicrn  Slirilic. 

Although  staled  to  1)e  a  rare  winter  visitor  hy  C.  II.  Bollman  in  1886, 
there  are  no  actual  records  for  this  rf»gion  except  tliose  of  February  8, 
and  2.*>,  llXrj.  It  was  ol)'<erv<^d  in  Brown  County.  Noveml)er  IS,  1894 
(E.  M.  K.). 


i;j:j 


147.     [622e]     L(iyihi)*  Imhniritumx  miijitum  (W.  Palmer.;.     Migrant  Shrike.* 
Uncommon   summer   resident.     March   3   to   December   1.     Rare   in 

winter  (W.  S.  «.).     February  lU,  10()1  (V.  H.  B.). 

Mating  and  attempts  at  song,  March  15,  1003.     The  song  resembles 

some  of  the  more  harsh  calls  of  the  Blue  Jay.     May  10.  1903.  ne.st  and 

five  young  just  li«tched,  ton  feet  up  in  a  hedge  (C.  G.  L.). 

MIGRATION    RECORl). 


Year.. 


188.'>. 


1S92. 


1893. 


1901. 


1    C.  H.  B. 

W.S.  B. 

3-:8 

A.B.U. 
3-25 

1 

Observer 

E.M.K. 
3-15 

i   W.  L.  M. 

Fir.«t  seen  

4-1 

i       3-3 

Next  J«een 

4-17 

i       3-17 

Common 

! 

Last  seen.., 
Abiinduncc 


Knre. 


Rnrc. 


Rare. 


('ommoD. 


Yfcnr. 


Observer 
Fir}«t  seen 
Next  st'ea 
Oomiiion    . 
Ln'-t  seen . . 


1902. 


1902. 


1903. 


1903. 


I 


W.  L.  M.      W.  L.  M.     W.  L.  M.     W.  L.  M. 

3-23         1        .S-11        j 

'       3-15       I 


11-30 


lJ-1 


Abundance  Common. :  Common,  i  Common.  I  Common. 

I  I 


148.     [624]      VIrcn  ulinuwns  [lAmi.).     Red-eyed  Vireo.*    Fig.  23 

Aliundnnt  mifrnint  and  hummer  resident.     April  IS)  to  October  2. 
Song  April  -JS.  VMr,\\  mating  April  20.     Nest  with  three  eggs  of  the 
owner  and  one  of  a  Cowbird,  May  25,  '03.     This  nest  was  about   four 
feet   higli.  attached  to  a  limb  of  a   small  cedar  bush  and  thickly  sur- 
rounded l>y  l>laciil)erry  vines. 

This  far  from  shy  h\\'(\  with  its  persistent  song  is  found  absolutely 
every  wlK^re  in  the  height  of  its  migration.  It  sings  as  long  as  it  is  here; 
one  w;is  lieard  singing  September  20,  1003. 
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MIGRATION   KECOIll). 


Year  . 


1885. 


1885. 


Observer 

First  8een 

Next  seen 

Common    

Lust  seen 


C.  H.B.  C.  H.B. 

4-21  

4-22  

4-25         

10-2 


1886. 


i    B.W.K. 
I    CUB. 

I        4-24 


1887. 


18««2. 


181«. 


(i.G.  W.      K..M.  K.  I    E.M.K. 


.     I 


4-27 


I 


5-1 


Abundance Abundant.  Abundant. ;Abundant Coininon.     Commcm. 

I  I  I 


Year 


Observer  . 
First  seen . 
Next  seen 
Common  .. 
Last  seen.. 


18W. 

N.  B.M. 
4-2r, 

4  29 

4-29 


1900. 


1W»2. 


liH)2. 


I'Kjt 


11^0^ 


N.  B.  M.      W.  L.  M.      W.  L.  .M.      W.  L.  M.  I   W.  L.  M. 
5-*2  4-2:i       ' 4-TJ 


5-7 
5-8 


4  2- 

4  21 


i»-28 


4  27 
i-2'.> 


•J -20 


Abundance '  Cumnmn.     rominon.    Common.  ;  Comraon.   Abundant    Abuiidnnt. 

_■  ______'_  _  _ 

149.     {♦>26]      Virm  /thihnhlphinis  {Canii.).     Piiilad('l])liia  Vireo. 

Uarr  niijjraiit.  April  2Stli  to  Soploinbcr  'JSth.  The  elates  aro  o«rIU»r 
and  latoi*  rospiM-tively  tlum  iho  iiitluTto  ivconlcd  cxtn'nios  of  the  riiila- 
delpliia  VLnK)'s  stny  in  Indinna.     Unn*  siiiinnor  rcsid(»nt  (U.  W.  E.,  'STi. 


MKJKATION    Hr.(OHl). 


Year  . 


18.H.5. 


188,^^. 


1W-. 


Observer I  C.  II.  B.  I    C.II.B.       M'.L.M. 

First  seen 4-30  4-28 

Next  seen 5-4  j  > 

Comu 


nmon  ... 
Last  seen  . . 
Abundance 


Rare. 


^•-28 
Htire. 


Kjire. 


150.     [627]      l7m>f//7r/M  (Vioill.).     Warbling  Vim >.* 

Common  summer  resident.     April  21   to  Ortoljcr   Ml     Soni:  .\pril  28. 
1903. 


l:i5 


.M I GK  .V  r  I O  N    l\  Kl  u n  It . 


Year 

18S5. 

18S3. 

188«>. 

IS'^. 

1892. 

1903 

Ob.'ervcr 

Fir?t  seen 

C.  H.  B. 

4-21 
4-22 
4-28 

Abundant. 

C.  H.B. 

i    C.  H.B.    ' 
1    B  W.K. 

4-25 

4-27 



(?.(4.W. 
4-28 

1 

!   A.  B.  r. 

5-7 

W.  L.  M. 

4-28 

Next  seen 

4-2(» 

(i'oinnion     

4-28 

La^t  ?c.n 

10-10 

i 

AbunUaiice 

Common. 

1 

Common. 

151.     [(528)      Virr., jhtn-frontt  Vieill.     Yellow-throaU^d  Vireo.* 

Common  miKmnt.  April  IG  to  May  13:  St^ptomber  1  to  Octolior  1ft; 
the  oxtremo  dates  an»  the  limits  of  it.s  residence  in  the  State.  Perhaps 
rare  summer  resident;  lis  nest  was  found  in  Hrown  County,  May  H>, 
18^7  {\.  II.  B.).  Sonjr  Aiuil  29,  1903.  In  the  fall  of  1902  Yellow-throated 
Viieos  wire  found  wlicrever  there  was  underjrrowth. 


M[GKATIO.\    RKCORI). 


Year              

1885. 

1885. 

1886. 

B.  W.  K. 

C.  11.  B. 

4-16 
4-17 

1887. 

G.G.W. 

4-25 

1896. 

1 

Observer       

.  ..         ('.  H.  B. 

C.  U.  B. 
9-12 
9-15 

A.  W.  B. 

First  seen 

Ncxtaeen 

4-20 

'        4-22 

4-20 

Common 

Last  seen 

5-1;^ 
(^i(nmon. 

0-28 
Common. 

Abundan<'o 

Year 

1901 . 

1902. 

1902. 

1903. 

1903. 

Observer 

;  W.L.  M. 

W.  L.  M. 

4-25 
4-27 

W.  L.  M. 

9-1 
10-5 
10-19 
10-19 
Common. 

W.  L.  M. 
4-2 1 

4-28 

W.  L.  M. 

First  seen. 

1 
...         5-6 

Next  seen 

i 

Common 1 

La{»t  !»ecn 

9-29 

Abund5in«"e 

Common. 

Common. 

Common. 

.  . 

162.     [629]     Vireu  soh'tariuM  {Vain.).     Blue-headed  Vireo. 

Rather  uncommon  migrant.    April  28  to  May  17.    September  10  to  28. 

MIOBATION   RECOBD. 


Year 

1885. 

• 

1885. 

1S80.              lsi»2. 

<;.  (J.W.       K.  M,  K. 
;-)-!                 5-l» 

18i»5. 

A.B.  r. 

4-28 

1903. 

Observer 

Fiwtseen 

C.  II.B. 

4-28 

4-ao 

C.H.B. 

9-16 
9-18 

'   W.L.M. 

1        4  29 

Next  seen 

5-13 

Common 

Last  seen 

5-17 
Common. 

9-28 
Rare. 

5  13 

Abundance  

Ktire. 

1&8.     [681]      Vitro  noirhoramhsif  iixiiw]. }.     Whitr-eyt'd  VinM>.     Fig.  24. 

Abundant  summer  resident.    April  17  to  September  20. 

Song  April  28.  lfW).3,  to  September  20.  luu:^.  May  5,  1003.  a  nest  was 
nearly  completed.  It  was  found  along  a  narrow,  little-frecpiented  road, 
and  was  attached  on  one  side  to  a  cedar  llml>.  and  to  a  blaclvberry 
vine  on  the  other.  It  was  abont  four  feet  high.  On  April  11.  this  nest 
contained  two  Cowbird's  eggs  and  one  of  the  Vlroo  (C.  G.  L.j. 

Abundant  and  vociferous  in  the  spring  migration.  Every  tliic  ket  is 
filled  with  the  jargon  of  its  song. 

The  date  of  April  17,  1003,  is  given  on  the  authority  of  a  Nature  Study 
Class. 

MIGRATION    RECORD. 


Vear . 


Obierver. 


First  seen  .. 
Next  seen  .. 
Common.  .. 
Last  seen  . . . 
Abundance 


1885. 

C.  II.  B. 

4-21 
4-22 
4-2i) 


1-S85. 


(.'.  U.B. 


18H6. 

('.  U.B. 

B.  W.  E. 

4-2;') 
4-28 
5-K 


9-2 


1.SH7. 

(;.(j.  w. 

4  25 
4-26 

4-:i«.) 


Common,  i  Common.     Common.     Common. 


1H92. 


A.B.  r 

5-7 
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Year 

1 

1899. 

1900. 

N.B.M. 
4-21 

1903. 

lon^t 

Obi<erver 

Fir^t  Peen 

E.M.K. 

4-30 

5-f) 

N.  B.  M. 

5-1 

r.-l 

W.L.M. 

4-17'^ 

4-24 

4-29 

W.  L.  M. 

Noxt  0cen 

Oomuion 

Last  seen 

9-20 

Abundance   

1 

Abundant. 

Abiinrlnnt 

1 

^        =_ 

' 

^cJeo  above. 

154.     t*^^*:     Mn'uttilta  varin  (Linn.  ).     Black  and  White  Warbler.* 

Common  mi.irrant  nnd  rare  summer  resident.  Considered  a  common 
Slimmer  residrnt  in  1S80  by  C.  II.  Bollmann.  April  7  to  October  4.  Song 
April  28,  1903. 

In  spring  you  will  find  tlds  striped  vision  only  on  the  trunks  of  the 
larger  forest  trees.  Althouij:h  you  are  searching  for  him  and  feel  sure  of 
his  presence,  the  actuai  discovery  is  always  a  surprise.  This  little  flake 
of  sharply  contrasted  colors  makes  its  appearance  so  quickly  that  we 
find  it  difficult  to  realize  that  it  is  not  a  piece  of  bark  suddenly  possessed 
of  life,  but  our  own  dear  'ittle  Black  and  White  Creeper  that  is  before 
us.  In  Autumn  he  is  more  democratic  and  is  often  found  in  lowly 
thickets.  Is  it  not  because  we  inv.  sated  with  discovery,  that  the  thrill 
of  last  spring  is  not  felt  when  this  leader  of  the  1)and  of  wood  warblers  is 
espied?  Is  it  not  because  we  have  met  tlie  timid  glance  of  the  rare  Cape 
May,  or  the  gaudy  Magnolia  through  the  interlacing  branches,  or  that 
here  the  Redstart  spins  his  glowing  pin-wheel,  that  the  Black  and  White 
Warbler  is  not  again  hailed  as  a  distinguished  visitor  when  we  see  him 
in  September  clinging  to  the  slender  stem  of  the  hazel,  inspecting  its  sur- 
face or  gracefully  reaching  out  for  the  slow-descending  caterpillar? 

Yes,  we  think  the  reason  lies  with  the  observer  and  not  witli  the 
observed;  for  we  arc  surely  not  at  oiu-  best  when  we  slight  our  liny 
friend  ever  so  little  in  the  greeting.  He  remains  always  the  most  at- 
tractive, the  most  dear  of  his  woodsy  clan. 
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MIGRATION    RECORD. 


I 
Year I»<i5.  1885.  18^6.  19S1.  18i«. 


Obj^ervcr ('.  H.  B.    -    C.  II.  IJ.       Jjh'.iV/      (»  <i.  W.       E.M.K. 

Firctfeeii 4-lT         4-17  4-20  4-7 

Nextnooii  4-lK  4-lH  4-27        

Coinuion 4-24         

LHPt  fccn l>-28         

Abundance Cfminion.     Common.     Common.' 


Year  VM)\.       I       imrj.  \<m.  1*.«»>3. 


Observer W.L.M.      W.  L.  M.      W.L.M.  W  .  L.  M. 

Fimt  Hccn 5-4                4-27               i»-l  4  24 

Nextwen 9-7  4-2S 

Common ,  i  4-2s 

LaKt  teen  10-4         

Abun'lunce  Common.     C«>mmon.  Common. 


155.     [637]     PrototHtttina  ritnn  {Bo(\(\.).     Protlioiiotary  Warbler. 

Rare  migrant.  "Mr.  riiaunccy  Jiiday  reports  It  from  Moiiroo  (\ninty, 
where  a  specimen  was  taken  at  Ilarrodsbnifr.  April  li(»,  1895"  (A.  W. 
Butler).  E.  M.  Kindle  reported  it  May  L»S.  1S1»L».  As  nests  and  e^^fis  of  this 
species  have  ]M»en  taken  In  other  parts  of  the  State  at  an  earlier  date 
than  this,  it  is  possilde  that  the  Prothonotary  Warhler  may  be  fonnd 
here  as  a  rare  sumni(*r  resident. 

ITS.     [6.*i9]     Ilrtmifhero)*  rrrmiriinm  (GuiqI.).     Worm-eating  Warbler. 

Common  migrant  and  "rather  common  snmmer  resident"  (H.  W.  K.). 
April  2()  to  August  ;il.  Song  May  4,  1902.  "l^rof.  W.  S.  Hlat<hley  took 
a  nest  and  six  fresh  eggs,  and  (me  of  the  Cowblrd.  n(»ar  Pdoomlngton, 
May  12,  ^HH^).  The  nest  was  at  the  base  of  a  cinnip  of  ferns,  and  was 
composed  of  the  leaves  of  'Maiden  Hair'  fern.  The  next  day  I'rof.  U.  W. 
Kvermann  took  a  nest  from  a  similar  location,  containln;;  live  of  the 
owner's  eggs  and  two  of  the  Oiwbird'*  (A.  W.  Bntler». 

('(»nini(»n  in  the  fall  of  V.HV.\  in  the  undergrowth  along  creeks. 


I  :VJ 


MIOKATION    RECORD. 


Year. 


Observer. 
Fir?t  seen. 
Next  seen. 
Com  num. . 


1885. 


1885. 


1902. 


I 


c.n.B. 

4-20 
4-21 


C.  H.B. 


W.  S.  B. 
B.  W.  E. 

5-1 
5-4 


W.  L.  M. 

4-27 

5-4 


W.L.  M. 
4-28 


Last  «een 8-.U         

Abundance   Common.     Common.        Hare. 


Common. 


4-28 


Common. 


157.     [641]     IM nfinthojthil<(  piittiii  ilAuu.).     Blue-winged  Warbler.* 

Abundant  niijjrant.  Kare  summer  resident  (C.  H.  B.— B.  W.  E.). 
April  11)  to  September  28.     Song  April  19,  1903. 

Orchards  and  open  woods  are  the  favorite  haunts  of  the  Blue-winged 
Yellow  \Varl)ler. 

On  a  brijjht  djiy  after  a  rainy  morning  in  April,  1903,  warblers  of  this 
species  were  observed  to  move  from  one  part  of  the  country  to  another 
about  three  miles  away  in  from  six  to  eight  hours.  In  the  morning 
they  were  plentiful  in  the  orchard  and  clearings  south  of  the  city,  while 
none  were  to  be  ol)served  anywhere  north  of  town.  In  the  afternoon 
these  conditions  were  reversed,  they  were  common  and  singing  in  the 
ordiards  north  of  town,  while  they  were  entirely  absent  iu  the  places 
where  they  had  been  seen  in  the  morning,  ^rheir  movements  even  for 
the  shortest  distances  were  always  in  the  same  direction,  they  flew  froni 
limb  to  limb,  from  tree  to  tree,  in  the  same  general  trend,  toward  the 
north. 


MIGRATION    RECORD. 


Year 

1885. 

188.-.. 

1886. 

1887. 

1902. 

1902. 

I9a3. 

Objorvtr. 

Firat  seen    . . . 

C.H.B. 
4-20 

4-28 

'  C.  11.  B. 

B.  W.  E. 
4-27 

G.  G.  W. 
4-28 
4-29 

W.  L.  M. 
4-23 

W.  L.  M. 

W.  L.M. 

4-19 

Next  seen  . .  . 

4-28 

Common 





. 

4-10 

La't  ?oon 

8-81 
Rare. 

9-28 
Common. 

Abun<lan(^e 

Hare. 

Common. 

Common. 

Abundant. 
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158.     [642]     Hdminthop/u'la  rhnfMoptem  (Ijiun.).     GoldtJii-wiuged  Warbler. 

Very  rare  migrant.     April  27,  1887  (O.  G.  W.);  28,  llWl;  May  4,  1886 
(G.  G.  W.). 
169.      [646]     llelmiiUfiophUa  rubn'rapiUa  (Wils.).     Naslivillo  Warblor.* 

"Common  in  spring,  abundant  in  fall"  (C.  H.  B.,  1880).  **rn  Monroe 
County  it  was  rather  common,  April  27  to  May  1,  18S0  (Evermann, 
Blatchley)"  [A.  W.  Butler  J.  During  the  last  few  years  the  Nashville 
Warbler  has  been  a  more  rare  bird  than  the  above  quotations  indicate. 
One  or  two  records  in  a  migration  has  been  as  much  as  could  be  hoped 
for  concerning  this  species.    April  24  to  May  11.    August  20  to  October  10. 

MIGRATION   RECORD. 


Year I       1885.       !       189,^       '       lS8t'..       I       1899. 


Observer '    (Ml. 15.       C.  H.  IJ.    '    ^xv^s'fi'i   ^'- B- M. 

Firstneon ,       i-25       '       K-26       i       4-27  b-o 

Next  Been '       4-2t5  '.>-22       i | 

Common ' i 

I 
Lastseen 5-11       ;      10-1(»       ,       5-1  

Abandnnce Comuion':  Abunilant.,  Common,  i   


Year I'JOi.       '       1902.  lOO.*^.       j       1903. 

Observer C.  H.  E.       W.  L.  M.  l   W.  L.  M.  |   W.L.M. 

First  soon '        4-29  i-24  4-29        '  , 

I                     I 
Next  seen i 

Common  I | 

Last  seen 10-2 

Abundance Hare.  Rare.  Hare.  Itare. 


160.     [646]     Hdmi/Ufwjthiln  rdata  {i^ay).     Orangt'-crowmul  Warbler. 
Very  rare  migrant.    One  record:  May  4,  1885  (C.  II.  B.). 

KJl.     1 647]     Ilt'lmtntliop/n'la  ptmjriim  (Wils.).     Tennossoc*  Warbler.* 

**Not  common  in  spring,  abundant  in  fall'*  (C.  H.  B.,  lSS(;i.  April  2G 
to  May  1^5.  August  30  to  October  17.  "At  BlooniiuKton.  both  Trofs. 
Blatchley  and  Kverniann  thought  it  loss  nuniorous  tlian  the  Nashville 
WarbhM***  (A.  W.  Butler).     Decidedly  the  reverse  is  tlie  case  now.     One 
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may  observe  in  spring  a  hundred  of  the  present  species  to  one  of  the 
Nashville  Warbler,  and  in  fall  a  thousand.  The  Tennessee  Warblers,  in 
the  latter  season,  literally  fill  all  the  trees,  whether  the  neatly-trimmed 
maples  along  the  city  streets  or  the  magnificent  oaks  of  the  forest.  The 
underbrush  is  alive  with  them,  they  are  in  the  weeds,  in  briars,  and  in 
the  stubble.  Swamp  and  hilltop,  cultivated  field  and  forest,  alike,  are 
animated  by  the  hordes  of  Tennessee  Warblers.     They  are  everywhere. 

MIGRATION   RECORD. 


Year 

1885. 

1835. 

1886. 

1     1890. 

1900. 

1903. 

1903. 

Obpcrvcr 

First  seen 

C.  H.  B. 
4-26 
4-30 

r.  ii.B. 

4-30 
9-4 
9-11 
10-7 
Abundant. 

C.H.B 
4-27 

i  A.  W.  B 

N.  B.  M. 

W.L.M. 

W.L.M. 

Next  seen 

1 

1 



Common 

,      5-3 
5-10 
Coram  on 

Last  seen  

5-14 
Rare. 

5-12 

5-16 
Rare. 

10-2 

Abundance 

Rare. 

Abundant 

162.  [&48a]  Co)np}iothl!/}n's  amcncana  v.'<nf\r  Brewster.  Northern  Parnla 
Warbler. 

Rare  migrant. 

In  accordance  with  A.  W.  Butler's  precedent,  birds  from  Monroe 
County  are  referred  to  this  subspecies. 

MIGRATION    RECORD. 


Year. 


1885. 


I 


1886. 


G.G.W. 


W.  S.  B. 
4-24 


Observer T.  II.  B. 

First  5ccn j         4-21 

Next  seen j I         4-27 

Comuion ....   | 

Layti>een 

Abundance Rare.  Rare. 


IBS.     [6o(J]     I >i'nd ntica  fiijrtna  (Gmel.).     Cape  May  Warbler. 

Rather  rare  mijrrant.    April  22  to  May  11.    September  27  to  October  7. 
In  the  fall  of  1003.  the  writer  observed  this  species  and  the  Tennes- 
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see  Warbler  puncturing  grapes.  They  thrust  their  hills  into  the  grapes 
and  after  poking  around  inside  a  little  lifted  their  heads  and  acted  as  if 
drinking.  After  being  i)uuctured,  the  grapes,  of  course,  shrivelled  and 
became  worthless.  Scarcely  a  grape,  and  not  a  cluster  were  missed  in 
the  arbor  under  observation.  The  damage,  however,  was  not  great,  as 
the  birds  did  not  begin  their  depredations  until  after  the  owners  had 
harvested  as  much  of  the  crop  as  they  desired. 

The  males  arrive  and  depart  earlier  than  the  females. 


MKJHATIOX    RECORD. 


Year 

18H.5. 

CUB 

-^4-22 
4-23 

1885.       1 

C.  II.B. 

>4-2t 

4-30 

1885. 

C.  II.B. 

l»-27 

1886        1 

C.H.B.    1 
(J.  G.W.  I 

4-24 
5-1          ' 

5-5         j 

Rare.      | 

■ 

N 

18l»9. 
B.  M. 

1903. 

Observ<fr 

First  seen 

W.  L.  M. 

Next  fcen 

Common 

Last  8een 

5-8 
Ibiri'. 

5-11        ' 
Karo. 

10-7 
Knrc. 

5-8 

9-29 

i\hiin«liince    

Rare. 

164.      [602]     I ft'iitf raini  :rsfint  (irm('\.).     Yel low  Warbler.* 

Abundant  summer  resident.    April  V2  to  August  24. 

Song  April  2(1,  V.m:\:  mating  April  27.  Nest  and  eggs  May  4.  11X)2. 
May  3(»,  lOO.'i.  Ne.st  witli  four,  well-incubated  eggs,  in  the  top  fork  of  a 
small  plum  tree  about  20  feet  frcun  the  ground  (('.  (}.  L.). 

Very  common   in  orchards:  a  persistent  songster. 

Tlie  earliest  rrconi  for  the  State  is  April  4,  IS'.M  (K.  M.  K.).  from 
Brown  County. 

.MKJRATION    RK(ORI). 


Year.. 


Ob?errer . . . 

Fir:«tseon,. 
Next  soon  . 
('ominon... 
La^t  een  .. 
Abinducm! 


18v>. 

C.  II.B. 

4-21 
4-22 
4-24 


1- 


Abuniliint 


18K5. 


C.  II.  B. 


1884>.       I 

I 

B.  W.E.   ' 

C.  H.  B.    , 
CJ.G.W.   I 

4-22 
4-::J 
5-1  , 


1.887. 


1892. 

\.  B.  U. 
4-30 


I 


I 


8-24 
AhuiidaiK. 


Rare. 
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Year 

1893. 

1S99.       ' 
N.IJ.M. 

4-29     ; 

1 

1901 

W.L. 

5-«> 

M. 

IIKC. 

1903. 

Observer 

Fiw t  seen  

'.   E.M.K. 

1 
4-2G 

W.  L.  M. 

4-19 
4-23 
4-27 

W.  L.M. 
4-12 

Nex  t  Feen 

4-24 

Comiuon 

4-'2B 

4-29 

4-27 

Last  Feen • 

Abiindfincc                .   . . 

Coin  til  on. 

Common. 

Common. 

Abundant. 

165.     [654]     Dendroira  r.rn(h'i<n}is  (Gme\.).     Black-tliroated  Blue  Warbler. 
Rather  unconiinon   migrant.     April  30  to  May   13.     Sei)teiul)or  1   to 
October  4. 

MIGRATION    RECORD. 


Year. 


ISS^. 


Observer  .. 
First  seen. 
Next  seen. 


C.  H.  IJ. 

4-3() 
5-3 


lS8r>. 
('.  H.13. 


18KC. 


1887. 


(J.G.  W.  I   G.G.  W. 

5-7         I        5-2 


I 


Common 

Last  seen i       5-13 

I 

Abundance i  Common. 


Hare. 


1902. 

W.  L.  M. 

9  1 
9-28 


nK)3. 

W.L.M. 

4-30 


10-4 
Rare. 


5-J2 
Rare. 


166.      [655]      Dnifiroira  rnronatd  {Jjiuu.).     Myrtle  Warbler.* 

Common  migrant  and  not  rare  winter  resident.  September  24  to 
May  V\.  First  in  full  plumage  March  25,  VM)l\.  lu  winter  this  species 
seems  to  prefer  certain  restricted  localities;  most  of  the  individuals  that 
have  been  seen  here  in  winter  have  been  found  in  a  dense  pine  and  cedar 
grove,  but  in  tlie  winter  of  11H>2-Ili<>;:{.  s<»me  wore  seen  at  two  other  places— 
an  open  forest  near  a  i>on{l  and  an  old  orchard. 

Recorded  as  wintt>ring  in  1?S82-:J:  lSSt-5:  1885-6;  iaS6-T;  1801-2;  1892-3; 
1800-1900;  1000-01;  llK»2-3. 

The  record  of  the  appearance  of  individuals  in  different  stages  of 
plumage  for  a  year  is  as  follows:  those  seen  at  intervals  through  January, 
February  and  part  of  March  were  in  the  usual  winter  dress.  On  the 
tenth  of  March  (UMi.'b  the  lirst  change  was  noted.     A  single  Yellowrump 
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was  found  in  some  bushes  alonjj;  a  street  in  town.  Tlie  side-spots  were 
large  and  l)rilliant  as  was  also  the  rump.  The  baclt  liad  the  sharply 
defined  blaclv  and  gray  strealjingj,  but  the  liead  and  breast  were  as  in 
winter.  Ararcii  21,  a  specimen  in  winter  plumage  was  seen;  March  23, 
two  individuals,  one  in  full  plumage  with  the  exception  of  the  crown- 
spot  which  was  somewhat  obscured  by  dark  tips  to  the  feathers,  the 
other  in  the  usual  autumnal  and  winter  garb.  March  2.">.  four  Myrtle 
Warl)lers  were  seen,  and  of  tlicse,  one  had  the  winter  plumage,  two  had 
yellow  crown  and  rump  but  no  side-spots,  and  one  was  brilliant  in  a  new 
and  complete  spring  suit.  Mardi  27,  one  with  winter  colors:  ^^arch  HO, 
one  in  complete  and  one  in  winter  plumage:  April  1,  two  like  tlie  last. 
April  H,  three  sp(cinu»ns  with  all  the  spots  showing  but  only  dimly  on  the 
sides  and  crown.  After  April  :*>  all  mentioned  are  in  full  plumage  unless 
otherwise  stated.  April  o,  two,  one  in  winter  dress;  April  8,  four,  one 
in  winter  i)Iumage:  Ai>ril  11,  four;  April  12,  twelve:  April  14.  three,  two  of 
which  were  clotlicd  as  in  winter:  Aju-il  15,  four:  April  ID,  six.  one  looking 
just  as  he  did  in  January,  and  he  was  the  last  one  observed  in  tliis 
plumage,  altiiougli  «»f  1\v«Mity-one  seen  on  April  28.  two  were  still  in 
transition  stages  of  plumage.  Thus  fifty  days  elapsed  l)etween  the  first 
and  last  observed  clianges  in  i^lumage,  and.  half  as  many  days  passinl 
between  tlie  appearanct^  of  suuiukm*  dress  and  the  vanishing  of  winter 
garb. 

In  the  fall  tlie  first  yeUowrumiJs  were  seen  on  Octoljer  12  (1JH)2).  Of 
thirty  individuals,  one  liad  tlie  sides  yellow,  while  all  of  the  others  had 
already  assumed  the  sunibre  shades  of  winter  plumage.  Octolier  20, 
fourteen  of  those  birds  were  oi)served  and  one  was  still  in  nearly  perfect 
summer  condition,  the  crown  and  siues  being  only  slightly  dusted  with 
darker.  All  others  seen  during  the  remainder  of  the  year  were  in  ordi- 
nary- winter  p.lumage.  Fioni  these  observations  it  may  be  seen  that, 
although  about  eiglit  months  are  consumed  in  the  change  from  winter, 
through  sumnn'r,  back  to  winter  plumage  again,  by  the  species  as  a 
whole,  yet  it  is  possllile  tliat  seine  individuals  may  complete  this  cycle 
of  changes  in  six  months. 

On  Decemljer  14,  11)02.  a  Myrtle  Warbler  was  seen  fiying  in  somewhat 
wide  sweeps,  like  a  flycatcher,  but,  hovering,  he  gleaned  from  the  trees, 
fences  and  the  ground,  and  not  from  the  air. 
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MIGRATION   RECORD. 


Year. 


188^ 


1884. 


1885. 


1885. 


Observer   . . 
First  9een. . 
Next  80CD  . 
Common  ..  . 
L&s\  seen  . 


B.  W.K 

2-10 


I  I 

C.H.E.   !    C.  H.B.       C.H.  B. 


3-21 


/1-3! 
4-17 
5-2 
5-11 


A  4-25 
4-30 
5-8 
5-13 


188:). 

C.  H.B. 
9-24 
9-25 
10-7 


1887. 


G.G.W. 
B.  W.  E. 


5-4 


Abundance Common.    Abundant    Abunda'- 1.  Abundant.    Common. 


Year. 


1892. 


Observer   A.  B.  U. 

First  Feen 2-19 

Next«ecn i       3-31 

Common 

L»jt  i-cn 

Abundance Common. 


1900. 
N.B.  M. 


1901. 


li»02. 


1902. 


1903. 


W.L.  M. 
C.  H.  E 


4-29 


W.L.  M. 

;V23 

i j        3-38 

!       4-29       I 

I        5-1 

I  Common,  i 


4-27 
Common. 


W.  L.M.  i   W.L.  M. 

10-12      ' 

10-26      I 

10-12      I        4-12 

5-3 

Common,    ('ommon. 


I 


167.     [657]     Jh'ndmira  Duivulosn  {Gmd.).     Magiiolia  Warbler.* 

Ratlior  conimou  mijjrant.  May  5  to  24.  August  31  to  October  4.  In 
woods  with  undergrowth,  you  will  find  this  warbler  spying  upon  you  from 
the  lower  limbs  of  the  maples  and  beeches,  or  peeping  through  the  net- 
work of  leaves  and  branches  of  the  thickets.  He  always  has  the  attitude 
of  peering.  His  black  spectacles  set  off  with  white  dots  only  enhance 
this  expression. 

Females  ^-ere  not  seen  until  May  8.  1885. 

MIGRATION   RECORD. 


Year 

1.HH5. 

C.  H.B. 

5-s 

1885.       , 

C.  H.  B. 

8-.31 
9-6 
9-12 
9-19 
Common. 

1886. 

1887. 

1889. 

1902 

Observer 

First  seen 

G.G.W. 
5-8 
5-14 

G.  G.  W. 

5-5 

N.  B.  M. 

5-10 

W.  L.  M. 

9-1 

Next  seen 

1 

9-7 

Common 

9-28 

La?t  seen 

5-24 
Common. 

5-14 

10-4 

Abundance  

Rare. 

Common. 

10— A.  OF  SCIENTK,  '04. 
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1(58.     [668]     Jhmlroira  rcniltn  iWiU.).     Oni lean  Warbler. 

Common  mljrrant;  not  common  suinmor  resident  (G.  G.  W.— X.  H.  M.). 
Tlio  males  precede  the  females  in  miprntlon. 


MIGRATION   RECORD. 


i8s:>. 


.    .:_■  —     _■___■ 

_  .  _    .   .       _    _.     .     .    .  _ 

Year 

1 

1 

OWerver 

First  seen 

Next  leen ' 

M-2S 
:">-4 


ISvi. 


/5  9 
5-10 


Common  . 
Last  seen . 


18815. 


4-23 
4-24 


1887. 


4-27 
4-28 


Abundance I  Couimou.     Couimon.    Common.    Common. 


Year 


18-.>2. 


liKK). 


UKJl. 


19f.»3. 


Observer  . . 
First  seen  . 
Next  tiecn  . 
Common  . . 


A.IJ.  I 
4  HO 
5-7 


X.  B.  M.       W.L.  M.  ,   W.  L.  M. 

5-4  4-28 


■1. 


I 


Last  iieen  i I I 

I  ' 

Abundance I Common.  I  Common. 


Common. 


169.     (Hoy J     Jhu'lnttni  fM-nMiflnnttni  (Liiui. ).     C^hestnut -sided  Warbler. 

leather  oonimon  mij^rant.    April  21  to  May  10.  Auj^ust  28  to  September 
15. 

'I  iip  first  migrants  are  males. 


Year  . 


I 


IK**.^. 


MI<;i{ATI(»N    RKCOItl). 

1S.S5.  1885.      ,      1886. 


IS'J2.        Vm.       1902.        1903. 


Observer |  C.  U.  B.     C.  H.  B. 

First  seen r^4-21      "  /  4-28  8-28 

Ncxtseen 4-28      .      4  30      .  8-29 

Common ' 8-31 


C.  II.  B.    ij;{v;^|/.   A.  B.C.  r.U.  E.  \V.L..M.  W.L.M. 


5-4 

5-8 


J-29 


Last  seen  . 


-10 


I 


'.»-15 


Abundance Common  Common  Common  Common 


Rar«. 
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170.     [660]     Dendrnico  rtuftanca  (Wils.).     Bay -bn^as tod  Warbler. 

Rather  rare  migrant.  April  20  to  May  13.  Septemtier  18  to  October 
10.  The  limiting  dates  each  extend  the  recorded  period  of  its  stay  in 
Indiana  one  day. 

mk;i{ati<)N  rva  ohd. 


Year., 


Obi«erver.. 
First  seen 
Next  seeD  . 
(^ommon  . . 
Last  seen. 


1885. 

C.il.  B. 

9-18 

9-19 
10-3 
10-10 


188«i. 


\sm. 


Abundance Abundant, 


1903. 


1     B.  W.  E.     1     iir    T      \r 

(J.(J.  w.     *^-^'-  *^^- 

">-4                 4-29 

W.  L.  M. 

r)-<>         

5-8                 5-13 
Ilarc.            Rare. 

10-3 
Rare. 

171.     [061]     Ih'ndrnini  striata  (Forst. ).     Black-poll  Warbl(?r. 

Rather  rare  migrant.  April  \1H  to  May  10.  September  18  to  October 
26. 

The  last  date  for  the  species  in  1.S8.J,  May  10,  was  the  date  of  arrival 
of  the  females.  October  2<),  is  the  latest  reeord  for  this  State.  The  last 
on(?  taken  in  lOti.'i  wms  a  female. 


MIUHATIO.V    iJKt  (»m>. 


Year . 


Observer  ..., 
Firiitseen  .. 
Next  seen  .. 
('ominon  . . 
Last  seen.... 
Abundance 


1885. 

C.  II.  B. 

4-28 
5-13 


1885. 


1902. 


1903. 


5-19 
Rare.       .Abundunt 


C.  H.B.    :   W.  L.  M.      W.  L.M. 

9-18 
9-19 
9-25 

10-12  10-26  5-13 

Rare.  Rare. 


172.     [6621     Jhialrnira  lt!arklninii:r  (Crmvl.).     Blaekburnian  Warbler. 

Rather  rare  migrant.     April  21  to  May  14.     Angnst  27  to  October  10. 


us 


MIGRATION   KKlORD. 


Year 


1885. 


I       188-). 


18?5. 


1886. 


I 
Obfervor C.  H.  B. 

First  seen '     /4-21 

Next  seen 5-2 

Common  | 

Last  seen 5-14 

Abundance Common. 


C.  II.  B.    !    C.  II.  B.    ,   B.  W.  B. 
;-5-13       I       8-27               4-27 
5-14        ■       8-30       I 


T 


5-14 
Common. 


10-10 
Rare. 


Rare. 


Year. 


1892. 


1901. 


1902.       I       1903. 


Observer A.  B.  U.    i   W.  L.  M.      W.  L.  M. 

First  seen 5-7         ;       5-7         \       9-1 

Next  seen 

Common 

Last  seen | 

Abundance  


Rare. 


W.  L.  M. 

4-28 


Rare. 


Rare. 


173.     [6fi3a]     Dendroica  dommica  albilotnRidgyy.     Syc^amore  Warbler.* 

Common  migrant;  not  uncommon  summer  resident  (B.  W.  E.,  *87). 
April  12  to  October  9. 

Song  and  mating  April  12,  1903. 

On  Septemlier  18,  1902,  it  Beemod  that  every  shade  tree  In  town  con- 
tained five  or  six  of  these  birds;  sometimes  they  descended  and  fed  for 
a  short  time  in  the  lawns.    Some  were  also  seen  feeding  upon  ragweeds. 


Year . 


MIORATJON    RECORD. 

!         lH«=i. 


Observer \    C.U.B. 

First  seen  i       4-21 

Next  seen 4-24 

I 
Common , 

Lust  seen 5-l») 


18JS5.       I 
C.  H.  B.    I 


!«««.• . 

B.  W.  E. 
A.  W.  B. 

4-14 
4-lH 
4-27 


0-27 


Abundance Common.  I      Rare. 


- 

- 

1892. 

1       1893. 

E.W.  K. 

!   E.W.K. 

4-21 

4-16 

Year. 


I 


1901. 


Obierver W.  L.  M. 

First  seen 5-5 

Next  seen 

Comtuon 

Lust  seen 


1902. 

W.L.  M. 
4-23 
4-27 
4-23 


1902. 


W.  L.  M. 


9-29 
10-9 
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1903. 

W.  L.  M. 

4-12 
4-19 
4-2S 


Abundance Common.     Common.     Common.     Common. 


174.     [6^7]     IhiuJrnii-a  rircns  (Gmel.).     Black-throated  Green  Warbler.* 
Abundant  migrant.     April  18  to  May  1(».     September  1  to  October  17. 

These  dates  Indicate  a  longer  stay  in  this  connty  than   has  heretofore 

been  recorded  for  the  State. 

In  spring  this  si)ecies  is  nearly  confined  to  tlie  woods,  in  fall  it  is 

found  everywhere. 

The  males  arrive  and  depart  earlier  tlian  the  females. 


MIGRATION   BECORD. 


Year 


Observer . . . 

First  seen.. 
Next  seen . . 
Common  ... 
Last  seen... 


1885. 


\hX>. 


C.  H.  B.    I    C.  H.  IJ. 


'4-20 
4-21 
5-9 
5-13 


/5-5 
5-9 
5-9 
r)-14 


18S.^). 

C.  U.  B. 

9-11 
9-12 
9-18 
10-17 


188»5. 

(i.O.W. 
(MI.B. 
B.W.  E. 

4-18 
4-22 
4-23 
5-4 


1887. 


1892. 


4-25 
4-28 


Abundance !Abiit)(lant    Abundant.  Abundant.'  Common.  { 


(;.(}.  W.  !    K.  M.K 


Year  . 


liH)l. 


1902. 


1902. 


190:i. 


1903. 


Observer W.  L.  M. 

First  .seen 

Next  seen..  , 

Common 

Last  seen 5-7  5-4 

Abundnnr'c Common.!  Common 


I 
W.  L.  M.      W.  L.  M. 

9-1 

I       «»-7 


lC-5 


W.  L.  M.  !   W.  L.  M. 

4-27         

4-28       I 

4-27 


5-16 


(Common.  Abundant. 


10-2 


3  50 

ITo.     1 67 1]     Deiidrnira  n(fur:<it'  {Ami. ).     Pine  WarbltT. 
Uiuv.  migrant.     April  23-2(>.     September   <-20. 

MIClltATlUN    RKCORl). 


Year . 


'i8H.'>. 


1885.       I       1886. 


1902. 


190:i 


Observer 

Firt)tj>eeii 

Next  yeen 
Coinnion 
La>t  !<<'oi 
Abundance 


4-23 


c.H.n. 


W.  S.  B. 

4-:o 


W.L.M.  I  W.  L.  M. 


1 

1 

9  27 

9-7 

9-29 
Rare. 

ee 

1      Rare. 

1 
Rare. 

..'      Rare. 

1                     ' 

17t5.     [672]     Ihrnlnilra  jHtlniarum  (Gniel.).     Palm  Warbler.* 

(.'ommou  niijijraut.     April  2.'>  to  May  13.     September  22-27.     **Uare  In 

lSiSr>  l)ut  uHually  a  common  migrant"  (O.  H.  B..  'SO). 
Found  in  orchards  and  open  woods. 
Tlie  males  appear  to  migrate  sliglitly  in  advance  of  the  females. 

MIGKATION    RECORD. 


Vriir. 


1HH5. 


1885. 


1H85. 


I 


ob.Horver    ,    C.  li.  H. 

Fir»«t»«©en I      M-'r. 


Next  seen  . 
Cumnion  .. 
liiist  ."^een  . 


4-2o 
6-13 


Abundance ,  Coinnion. 


C.H.IJ. 

/  4-25 

52 

6-3 

.-.-13 

('<»nini(in. 

1 

(Ml.B. 

9-22 

tt-27 

'  Not  Common. 

1 

('.  II.  B. 
W.S.B. 
(}.(i.  W. 

4  24 

4-:r. 


5  6 
Rare. 


Year.. 


1887. 


\9iYZ. 


I 


19C«. 


ObntTN  er (1 

Fir^t  seen ... 

Next  ."een I . . . 

ConiuKin I . . . 

Lapt  seen 


,  W.  '    W.L.M.  W.L.M. 

4-27       1  4-30 

' '  6-1 

1 
5-3 


5-4 


1- 


6-6 


Abundance I      Rare.      .Common. 
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177.     [673]     Df'mholra  th'urolor  (Vieill. ).     Prairie  Wiirbler. 

Rare  migrant.    April  20  to  May  10.    Song  May  12  and  16,  190a. 
Has  always  been  found  in  dei'ply-tliicketed  woods. 


MIGRATION    RKCORI). 


Year  . 


.  i        188\ 


IIKK). 


1903. 


First  eeen 

4-26 

5  5 

1    .,  .  Aj.  .,*. 

1      r>-i2 

Next  seen 

1         *•• 

Common 

1                     1 

La^t  seen 

i        1 

Abundance  

Rare. 

1      Rare. 

178.     [B74]     Sciurtts  aiinM-ajHlliis  (lAuu.).     Oven-bird. 

Common  summer  resident.     April  li)  to  ()etol)er  12.     Formerly  abund- 
ant (C.  IT.  B.,  188(;). 

MIGRATION    REfORl). 


Year 


18S5. 


1885. 


1886. 


hm. 


Observer  . 
First  seen 
Next  seen 
Common  . . 
Lttst  seen . . 


C.  U  B.  i    C.  H.B.       C.  U.B.    I  W.L.  M. 

4-19  ' 4-22       I        5-7 

4-20  1 4-24 

4-25  I  


I 


10-3 


Abundance jAhundantj  Abundant.    Common,  i  Common. 


Year. 


1*.K)2. 


v.m. 


1903. 


1W3. 


Observer 

First  seen    

Nexttiecn 

Common 

La^t  seen   

Abundar.ce I  Common.  |  (.'ommon.  ,  Common.  |  ('omraon. 

i  i 


W.  L.  .M.      W.  b.  .M.      W.  L.  M.  I   W.  I..  .M. 

4-2U        I I        4-28        j 

i i 

I ; 

I       10-12      , I       9-20 
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179.      [67'»)     Seiunu<  non'liorart'iixis  iGmel.).     Wat^T-Tlirusli. 

Cuiumon  uiigrant.     March  27  to  May  5.     September  14  to  18.     ISong 
April  12,  1903. 

MIGRATION   RECORD. 


Year 

18S5. 

i>is--.. 

1886. 

1887. 

1000. 

'     1902. 

1903. 

Observer 

('.H.«. 

C.  H.  B. 

G.(J.W. 

(J.(J.W. 

N.B.M. 

j  W.  L.  M. 

W.  L.M. 

Firi»t  seen 

4-3 

9-14 

4-17 

4-11 

4-17 

1     """ 

4-12 

Noxt  seen 

4-4 

4-23 

4-12 

5-5 

4-10 

4-16 

ComrauD 

4-5 

4-17 

1 

1 

4>28 

La«t  seen 

4-21 

9- is 

4-23 

5-5 

i 

Abundance 

Vbunrlant 

Common 

Common 

1   

!  Co  mm  on 

J 

CommoD 

18().  (675a]  Sf'iui'Ui<  nnrchin-arrnsi,^  iKftnh'tlis  (Riflgw. ).  Griiiiieirs  Water- 
Thrnsh. 

Rare  migrant.  A  specimen  taken  April  2.'},  18S(J,  by  G.  G.  Williamson 
Is  referred  to  this  form.  Probably  Grinnell's  Water-Thrush  will  be  found 
to  be  as  numerous  as  the  last  when  more  specimens  are  obtained  for 
exact  identification.  The  differences  are  rather  slight  and  more  relative 
than  absolute,  and  as  the  birds  seem  to  vary  considerably,  it  is  no 
wonder  that  there  has  been  no  distinction  made  l)etween  the  two  forms 
in  the  migration  records. 

A  specimen  of  this  Water-Thrush  taken  at  Indianapolis.  May  14, 
1875  (I).  S.  Jordan),  shows  a  variation  in  a  generic  character.  All  parts  of 
definitions  of  the  genus  Stiurus  and  of  keys  referring  to  the  tail 
feathers  are  substantially  as  the  following  from  Ridgway  (1902):  '*Inner 
webs  of  lateral  rectrices  witliout  white  terminal  spot."  The  individual 
under  consideration  has  distinctly  marked,  white,  terminal  spots  on  the 
first  and  second  outer  rectrices  of  the  right  side,  and  slight  indications 
of  spots  on  the  two  opposite,  outermost  tail  feathers. 

181.     [676]     St'itmiM  moOi'-flla  iWieilL).     Louisiana  Water-Thrush. 

leather  common  summer  resident.    March  to  September  1. 

Song  April  12.  1903.  May  10.  1903,  nest  and  six  eggs,  among  rocks 
and  roots  al)ove  the  mouth  of  a  cave  (C.  G.  L.).  June  3,  1901.  nest  of 
leaves,  grass-lined,  under  an  overhanging  ledge  (at  the  same  place).  It 
contained  six  young  (W.  L.  H.). 

All  the  tangled  ravines  and  cascaded  cave  outlets  ring  with  the 
striking  song  of  tlie  Louisiana  Water-Thrush  in  April  and  early  May. 
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A  specimen  labeled.  Blooiiiiii?:t<>n,  March,  1.^5,  Foster  Hight,  is  in  the 
I'nlveralty  collection.  It  has  ])een  recorded  as  early  in  Indiana  at  least 
once  before  (March  30.  TM3— Sedan),  hnt  such  dates  are  rare. 

MIGRATION    RECORD. 


Year. 


1885. 


lase. 


1901. 


1902 


1902. 


i\m. 


Ub?errer 

1    C.  H.B. 

1  (J.(i.W. 
1   B.  W.  K. 
'    W.S.B. 

4-4 

4-10 
4-27 

\y 

4-12 

M. 

W.  L.  M. 

4-1:3 
4-20 

W.L.  M. 

! 

1 

.  L.  M. 

First  seen 

.    ..   '        4-18 
4-19 

4-5 

Next  ticcn 

4-7 

Coinnion 

....   1        4-25 

Latt  seen 

9-1 
Common. 

Abundance 

(.'oiniiion. 

'  Common. 

Common. 

'  Co 

mmoii. 

182.     [677;     ^rV'o///////;/.v/o//»<wM  Wils. ).     Kentucky  WarMer. 

Tommon  summer  resident.     April  1.*^  to  August  2c». 

Song  May  .*»,  lJ)u:{.  "Tliey  were  found  breeding  near  Bloomington,  May 
G.  lS8r»  (Evermann).  where  yountr  were  noted  just  out  of  the  nest,  June 
4,  188«  (Blatchloyj"  |  A.  W.  B.J. 

An  inhabitant  of  dense,  nudist  thicl^ets. 

MIORATION    RECORD. 


Year                                     

1 

1883. 

}H<in 

ISST). 

1887. 

Observer         

C.  H.  B. 

r.  H.  B. 

B.  W.  E. 
W.S.B. 

4-17 

C..(i.  w. 

First  yeen 

5-2 

5-7 

Noxt  >*t*cn                                                ...                       

5-Hi 

4-27 

Common  

Last  seen 

8-2«; 

Tommon. 

Abundance 

Common. 

Common. 

-      =         -      - 

1 

._.._ 





: 

—           -       —       -       -             -     - 

■ • 



Year 

1S*»2.       '       1899. 

1902. 

1903. 

Observer 

1 

A.B.  U.       N.B.  M. 

W.L.  .M. 

W.  L.  M. 

Firi»t  seen 

1 

5-7                 4-1:^ 
4-15 

4-24 

4-27 

4-28 

Next  ?ecn 

5.:-. 

Common  

5-13 

Last  seen 1 

Abundance 

Rare. 

Common. 
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18.S.     [r>T8|     (/n,flihfpis  fKjth's  (Wils. ).     Coiiuecticut  WarbliT. 

Rare  ini^^rant  (('.  11.  U.,  SC-H.  W.  K.,  'ST).  April  27  ami  May  6. 
1880  (H.  W.  K.).     May  18,  1885  ((\  H.  11.). 

184.  [679]     (^ntf/ih/iHx  jtfnhnh'lph in  (Wilii.).     Monriiiiij?  Warbler. 

Rare  migrant.  Seon  on  the  lOtli.  171  li.  and  27th  of  May.  1885.  by 
C.  H.  Bollmnun. 

185.  [OSIJ     fn'othhjfHH  trirh'is  {JAnn.).     Maryland  Y«'llow-throat. 
Abundant  snninior  resident.     April  20  to  Octolier  19. 

Sonj?  April  28  to  Septemlior  20.  llMia.  May  29,  1901.  five  younj;  with 
pin-feathers  wore  found  in  an  arched  nest  in  a  Ininch  of  dry  grass. 
June  12.  190^.  four  younjr  ai^out  four  or  live  days  old  were  found  in  a 
clump  of  pras8  aljoul  six  inches  above  the  jrround  ((\  G.  L.). 

MIGRATION    RKCORl). 


Year '        IHtx  18.^5.  \Hf<).  ^H^<•3.  IW.  1892.  1H93. 

Ill  I 


Observer (MI.  H.    l  C.  H.  B.    i    C.  H.  B.    •    c'  n;!'     (i.  G.W.    K.  M.  K.    PLM.K. 

Fir.-^tsccn i  •*  4-20        ,      n4-28        .        4-2o             4-25            5-               4-,^ 

No.\t.«een    4-21        ,        4--0               4-28             4-27      I 

ComuQitn 5-5         i       5-5            

Lust  seen ,       10-17       ,   ... 


I 


•| 
Al)undunco .Aliuniiant  . Abundant. 'Aluindnnt    Abunclnnt. 


Year 18W.       I        ]90u.  VM>.  19(f2.      ,        Wm.  11K0. 

Observer N.B.M.  I    N.  B.  M.  i   W.  L.  M.      W.I..M.      W.  b.  M.  |   W.  L.  M. 

Fir.-^tseeu 4-2*»        ,        4-21        ■        4-24  4-24        j 

Nfxtsoen i        5-5         1        4-25        '   i        4-28        ! 

I                                                               ' 
Coniiiion I        5-4         ■   i        4-28         

I                                           I 
La.«tseen i I       lO-lU       ' 9-24 

I  '  I  . 

Abun<lan(7e    Common.  lAi»untlant.lAbun<l!int    Abundant.  Abundant. 


18(5.      '(»S.'J]     Irtrn'd  lire  us  iLinu.).     Yellow-breasted  Cliat. 

Abundant  summer  resident.     April  24  to  September  28. 

Sonj;  April  28.  19ii:5.  May  17.  V.Mi;{.  a  nesi  ami  one  egj?  found  in  a 
dead  bush,  wliich  was.  lnjwever.  in  a  den.'^e  clump  ot  living?  bushes.  The 
nest  was  found  four  feet  hiuh.     It  contained  four  eirjis.  May  20  {C.  GJ.  L.). 
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MlGllATION    RECOKD. 


Year 

1 
1885. 

1885. 

'       1886. 

1887. 

1892 

1903. 

i 

Observer 

First  seen  

Next  seen 

C.H.B. 

...   J  

C.  U.  B. 
4-25 
5-3 

5  8 

O.G.  W. 
C.  II.  B. 

4-21 
4-25 

G.(i.  W. 
4-30 

A.  B.  U. 
E.  M.K. 

5-4 
5-7 
5-13 

E.  M.  K. 

4-30 

Common    

Lust  seen 

8-30 



Abnndancc  .  .. 

Abundant. 

Abundant 

Common. 

Common. 



1S9<». 

Year 

1901. 

W    L.  M. 

5-4 
5-7 

1902. 

1902. 

1903. 

19()3. 

1 

Observer 

First  Fcen 

N.B.  M. 

VV.L  M.' 

4  24 
4-27 
5-4 

W.L.M. 

W.  L.  M. 

4-28 
4  29 
5-3 

W.  L.  M. 

Next  t^een 

Common 

1       4-29 

Last  seen  

i   . . . .       .  . 

9-28 
Abundant. 

9-24 

Abiimlan<*e.  ... 

Coninioi) 

Common. 

Abundant 



Abundant. 

Abundant. 

187.      [B84]      Wtlsoiu'fi  niitrftfd  iiruwl.).     Hooded  Wjirbler. 

Unro  siiniiiior  iv.^idont.     April  20  to  September  14. 

"At  lilonninjrton,  .Mr.  (4.  (J.  Williamson  found  a  nest  with  six  .voun<? 
of  this  species  in  a  liusli.  May  27.  1880.  It  seems  to  occur  there  regularly" 
(A.  W.  lUitler). 

No  femjiles  were  seen  in  188.")  until  May  2.  The  last  migrants  in  the 
fall  of  tliat  year  were  males. 


MIOIlATiON   itKfnui*. 


Year .                 

1885. 

18S5. 

1886. 

18S7. 

IW 

Observer  . 

'    C.  H.B. 

C.  II.  B. 

0.<J.W. 
B.  W.E. 

«.G.  W. 

W.  L.  M. 

Firs'  socrj 

1        4  20 

H-  9 

5-8 

5-7         ' 

Next  ^e^*n 

1       4-21 

9-11 

5  26 

Common     

Ln.^l  seen    

5-9 

Riirp 

9-14 
Bare. 

9  1 

Abundancr   

Rare. 

Bare. 
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188.     [685]      WihoniapuMiHaiWilH.).     Wilson's  Warbler. 

Rare  migrant.    May  8-14.    August  31  to  September  18.    The  extreme 
dates  are  also  the  limits  of  its  stay  in  Indiana. 

MIGRATION   RECORD. 


Year. 


1886. 


1885. 


18S6. 


Observer C.H.B.    i    C.  II.  B.    j    U.  W.  E. 

FirPtsecn 5-14        !       8  31        i       5-8 


Next  seen... 

Common 

Last8cen  ... 
Abundance . 


.1. 


Rare. 


.j      d-18 

Rare. 


Rare. 


189.     [086]     TIVAso7i/(/  mm/(/r/*.H/V{  (Linn. ).     Canadian  Warbler. 

A  more  common  migrant  than  either  of  tlie  la.st  two  specie.*?. 
27  to  May  18.     August  26  to  September  15. 


April 


MIORATIOX    Hi:t  OHl). 


Year. 


Observer  . . 
First  jicen 
Next  seen  . 
Comniun  . . 
Lact  reen. . 


lS8o. 

C.  H.  B. 

M-*J8 
0-8 


18H;>. 
C.  H.  B. 

o  12 


1885. 

C.  il.B. 

8  2G 
S-28 


1886. 

W.S.  B. 
B   W.E. 

4-27 
5-4 


5 -IS 


0  15 


5-15 


Abuniliince i  Common.  ,  Common.     Common,  i  Common. 


190.     [687]     Sftophuijfi  nifirilltt  (hiun.).     American  Rt>dst art.* 

Abundant  migrant  and  common  summer  resident.    April  12  to  October 

19:  tlie  limits  of  its  residence  in  the  State.     Scarce  in   1885  and  1886 

<B.  W.  E.). 

Song  April  12.  1908.     Nest  and  three  eggs  June  12,  1882. 

The  males  arrive  about  a  weelv  in  advance  of  the  females.     In  fall 

Redstarts  are  very  abundant  and  are  found  nearly  everywhere. 


UIORATION  RECORD. 


157 


Year 

1*S5. 

1885. 

1885. 

1886. 

1887. 

1892. 

Observer 

First  seen 

C.H.B. 

^■4-21 
4-22 
5-11 

C.H.B. 
/4-3() 

5-10 

5-11 

C.H.B. 

G.G.W. 
A.  W.B. 

5-12 

5-26 

G.G.W. 

4-29 
5-1 

A.B.U. 
4-30 

Next  seen 

Common 

Lnst  seen  

10-9 
Common. 

Abundance  

Common. 

Common. 

Year 

I89;i. 

1900. 

1902. 

1902. 

1903. 

1903. 

Observer. 

First  seen 

E.  M.  K. 

5-6 

N.  B.  M. 

5-5 

i     W.L.M. 
1         4-27 

1 

W.  L.  M. 

W.L.M. 
4-12 
4-13 

4-28 

W.  L.  M. 



Next  seen 

Common 

1 

Last  seen 

1                 i 

10-19 
Abundant. 

9-20 

Abundance 

Not  common 

1 

Abundant. 

Common. 



191.     [697]     AiUhna  j)en»ilran/'cuH  (Lta-th.).     American  Pipit.* 

Common    migrant    (C.    H.    B.,    '80 1.      May    17-18— common    19,    1885 

(C  H.  B.).     April  1,  1001. 

The  Pipit  probably  occurs  regularly  in  considerable  numbers,  anfl  the 

above  record  is  imperfect  on  account  of  faulty  observation. 

1 92      [  703  ]     }fiit)  lui  fK}l If (f lottos  ( Linn. ) .     Mockingbird . * 

Moderately  common  summer  resident. 

The  Mocliingbird  was  lirst  noted  in  this  locality  April  29,  1882,  by 
B.  W.  Evermann.  He  says  that  Bloomington  was  the  farthest  north  it 
had  been  ol)scrved  in  the  State  at  that  time.  C.  H.  Bollmann  says  it  was 
very  rare  in  1880.    He  obtained  a  set  of  eggs  in  1884. 

Song  April  2,  1903.  Two  nests  were  complete  April  30,  1901.  They 
were  on  the  northeast  pilvc  about  one  fourth  mile  apart.  The  males  were 
singing  about  these  nests  both  day  and  night.  May  2,  1902,  a  nest  and 
two  eggs  were  talven  from  a  small  thorn  bush.  The  eggs  had  been  broken 
in  some  manner  (W.  L.  H.).  June  6,  1902,  a  nest  and  fresh  eggs  were 
found  about  three  feet  up  in  a  hedge  (C.  G.  L.). 
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^IIGRATIOX    KIXOlll). 


Year ,     1882.     ;     188r>.     ,     18K6.     i     ls93.     '       liK)l.  1902.       1       1903. 


Observer K.W.K.i  C.  11.  H.    J',  }{;  )J'     E.  M.  K.    ^\Vl!.■  M  ^^'^''  *^- '  ^^- 1- M. 

first  eean '      4-21»      '      5-13           5-2        j      5-1  =>             3-24  3-31        '       4-2 

Next  seen \ ' I      r>-l        i      5-18             4-30  4-27               4-3 

I                 I                 I  I 

C'oinmoD , i I  1 5-10         

I                 I                  ,                  I                                      I  ■ 

Lost  seen | ' ; 

1,1  I 

Abundance Rare,    i    Rare.        Rare.      Common.  ,  Com niun.     Common. 


193.      [704]     GalnmropU'^i  niiuffhnitftis  {lAuu.).     Ciitbird.* 

Abimdnnt  suniiner  residont.    April  2  to  Ootobcr  0. 

Sonp:  April  0  to  Sreptoiiiljor  'JO.  V.XiX  XoKtl)iiiIdinjr  May  ;{,  !()(«.  Nest 
and  two  effgs  May  7.  10()2  (G.  II1tZL»).  On  May  12.  lJ>iV2.  livo  cjtkh  were 
taken  from  a  nest;  a  new  nest  was  beiLjnn  on  tlio  next  day:  the  lining 
was  partly  made  on  the  1-ltli  and  the  nest  was  finished  on  the  lOth. 
There  was  one  epjr  on  the  17th  and  fonr  on  the  2nth.  A  nest  with  four 
fresh  ej,'gs  was  found  June  4.  IIXH  (W.  L.  H.). 

The  earliest  and  late.«it  individuals  seen  are  generally  found  In  the 
woods  in  deop-tanf^h'd  thicliets;  tousociuently  Catbirds  are  rarely  seen 
at  the  extreme  dates  indicat(*d  above. 


MIORATKI.N    ]IK( OlM). 


Year lsS5.  1^S5.  \Mi).  1.S87.  1892.  IftK^. 


Obfcrrer '    (MI.B.  C.  II.  R.        r/ifn'       <«.ti.W.  j    K.  M.  K.  j  E.M.K. 

Firstgccn '|  I        4  20  '        4  16  4-2,'i  |        4-22  i        4-10 

Next^een i i       4-21  4  17  4-27  4-27  I       4-17 

Common i 4-24  , 4-27  '       4-20 

Lantsecn  I       lo-T,       I | I 

II 
Abundance 'Abund>iiit    Aliundant i  ('onnunn.     Common. 


I5i) 


Year 1^9'.  iyft».  19<)1.       !       1902.  1903.       '       1903. 

Observer N  H.  .M.  '    N.  IJ.  M.      \V.  L.  M.      \V.  L.  M. 


Fir^'t!'ccn 4-2H  4-14        '        4-28       ' 


W.  L.  M.  ;   W.L.  M. 

4-5         I 

NcxtPoen 4-29       |       4-10        I       5-3         | 4-9         j 

Common 4-29        i        4-20  55         j 4-2S         

La<«theen ' ' i        10-5         1       9-20 

Abundance  Common.     Common,  i  Common.     Common.  .Abundant    Abundant. 


194.     [705'      ToKfsfnni't  i'lijHui  ihinn.).     Brown  Tlirashor.*    Fij?s.  2o.6. 

Common  sunimor  rosiiU^nt.     March  V\  to  October  12. 

Sonjr  March  20,  lOOrj.  Nc.««t  l>cjnm  April  4.  11M>:'>.  Xost  and  four  oggs 
In  a  bc^rry  bunh  in  a  corner  of  a  yard,  April  20.  Younjr  out  of  nest  May 
8  (('.  G.  L.).  Four  younji:  Mying  about  freely  May  i:».  Nest  with  :*.  eg^rs 
as  late  as  June  0,  '02  (O.  llitze). 

One  of  our  best  son;j:st»Ms;  most  often  found  just  ou  the  outskirts  of 
town. 

MIOUATIO.V    UKCOIin. 

Year \>i.M.  1HH.5.  Is-H.=i.  18%.  lsS7.     '       1K92.       |       1S93. 

i  I  '  < 

'    W.S.  B.    I  '    V  \r  K 

Obj-crver..   .       C  lI.E.      C.  H.  B.       C.  H.ll.    l    IJ.  W.  K.    <J.(J.W.!    T  rii        E.  M.  K. 

I  (i.(J.  W.  !    ^   **•^^• 

First  8oen.  3-2:i  4-1  !       3  28       '      4-12      j       42  4-2 

Next«een 4-:)  j       4-5  4-9  4-6 

Common 4-ls  !        4-14         4-9  4-6 

La:«t  ieen 10-3       I 


Abundance <'ommon.     Common.  ,  Common 'Common.     Common. 

I  ' 


Year 1S99.  IPOO.  1901.  11K)2.  UKW.  19u3. 


Oiiscrvor '    N.  B.  M.       N.  B.  M.      V' |i' n.*  I  W.  L.  M.  |   W.  L.  M.  ,  W   L.  M. 

First^eon '        4  16               4-2:}               4-7         '  3-16       , 3-20 

i  ' 

NexlJ«con 4-19         4-10       |  3-24         ,  3-21 

Common '       4-21                                    4-14        |  4-23       ' 4-3 

Last  Peon 1 10-12       

Abundance Common.     Common.     Common,  i  Common.  Common.  Common. 
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196.     [718]     Thn/othorm  ludovinanuH  {JjAth. ) .     Carolina  Wren.* 

Common  resident.  Sings  at  all  times  in  the  year.  Tlie  Carolina  Wrea 
became  common  here  about  1883  (R.  W.  K.).  '*It  was  heard  nearly  every 
day  that  winter." 

An  inhabitant  of  dense  thickets  and  brush-piles.  Not  often  seen  away 
from  these  places  except  when  singing.  Ordinarily  a  very  hard  bird  to 
flush.  Several  times  the  writer  has  cornered  a  Carolina  Wren  in  a 
brush-pile,  and  walked  up  to  the  edge  of  it  without  the  bird  leaving. 
Once,  even,  I  walked  over  a  brush-heap  with  a  wren  in  it  and  the  bird 
left  only  when  the  heap  was  torn  to  pieces.  (March  3,  *01).  Another 
instance  of  this  habit  is  as  follows:  On  a  cold,  snowy,  windy  day,  I  was 
investigating  the  base  of  a  hollow  tree.  After  rummaging  around  on  the 
inside  for  three  or  four  minutes,  I  touched  a  Carolina  Wren  which  then 
flew  hastily  out  (February  2.  *02). 

196.     [719]      Thnininnnes  beairku'  (Aud.).     Bewick's  Wren.* 

Very  common  summer  resident.     March  0  to  October  12.     Bewick's 

Wren  was  taken  In  this  county  as  early  as  187G  (Ind.  Univ.  Mus.).     It 

was  a  common  summer  resident  ten  years  later,  and  now  is  very  common 

and  almost  entirely  replaces  the  next  species  {T.  avdon)  which  is  a  rather 

rare  bird. 

Song  March  13,  1!K)3;  breeding  Marcli  25,  lfK)l.     Nest  and  eight  eggs 

in  an  old  sack  hung  over  a  fence,  April  14,  1003  (C.  G.  L.). 

Most  frequently  found  near  houses;  common  in  the  city;  a  persistent 

songster  in  March  and  April. 


MIGRATION   RECORD. 


Year. 


ISHS. 


Objerrer C.  II.  13.    I 

Firi(t  8een 4-5         I 

NextfeoD 4-7         i 

Common 4  IH 

Last  Keen | | 


lf*H5.          1 

188C.       ! 

1887. 

1803. 

C.  II.  B. 

(i.lJ.W.  ' 
W.S.  H.    , 

:J-26       ' 

48         ' 

1 

G.(J.  W. 
4  2 
4-13 

E.M.K. 

3-20 

1 

1 

9-27 

Not  commoD 

Common.  ' 

Common. 
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Year 

1899. 

1900. 

1901. 

1902. 

1903. 

Observer 

N.B.M. 
4-13 
4-14 
4-21 

N.  B.  M. 

4-2 

4-7 
4-15 

W.L.M. 
3-25 
3-26 

W.L.M. 

P.J.H. 
W.L.M. 

3-6 

First  Been 

Next  teen 

3-8 

Common 

3-21 

Last  teen 

10-12 
Common. 

Abandance  

Common. 

Common. 

Common. 

Common. 

197.     [721.]     Troglodytes  aikiony ieiil.    House  Wren.*    Fig.  9. 

Rather  rare  summer  resident.  March  9  to  September  16.  The  House 
Wren  was  a  rare  summer  resident  and  less  common  than  T.  hewiokii  in 
1887  (B.  W.  E.). 

A  nest  of  the  House  Wren  was  found  April  25,  1903.  in  a  tin  can  sit- 
ting on  a  fence.  The  nest  was  just  completed  and  contained  no  eggs 
<C.  G.  L.).  May  21,  1902,  seven  well-feathered  young  were  found;  two 
days  later  these  had  flown  (G.  Hitze). 

The  dates  for  1901  would  probably  be  more  correctly  attributed  to 
T,  betcickii.    The  song  was  heard  that  year  on  February  21  (V.  H.  B.). 

MIGRATION   RECORD. 


Year., 


Observer... 
Firat  seen  . 
Next  seen  . 
Common... 
LmI  f  een . . 


1885. 

C.U.B. 
4-19 
4-20 
5-6 


1885. 


1886. 


1887. 


C.  H.  B. 


G.G.W.         G.G.W. 
5-1                   4-30 
5-14         I 


Abundance i    Common. 

I 


I         9-16         I 
jNot  common; 


Not  common 


Year  . 


1892. 


IWJl. 


1903. 


Observer ,     ^g;{[; 

First  Been |         3-27 

Next  seen 3-31 

Common I 

Last  seen 


V.  n.  B. 

2-11 
2-13 
3-18 


W.L.M. 

3-9 
4-29 


Abondanee ! ■    Common. 


Rare. 


11— A.  OF  SCIRNCR,  '04. 


Ifi2 


198.     [722]     OibioirhilmhiemaJiR  (Vieill.).     Winter  Wren.* 

Rare  in  winter:  more  common  during  the  migrations.     October  4  to 

May  3.    Absent  during  the  winter  1002-3. 

Most  of  the  individuals  departed  April  19,  1S85  (C.  H.  R.». 

MTCTtATION    KKCORn. 


Year  

188=). 

1885.              18S«>. 

1887. 

1900. 

HMJl. 

1903. 

Observer 

First  sofn 

C.H  B. 

4-4 

5-3 
Notroiinnon 

C.H.  B. 
10-4 
10-9 

G.G.W. 

(J.<i.W. 

N.B.M. 

V.  II.B. 

W.  L.  M. 

Next  seen 

1 

' 

Couitoon..   .. 

Last  seen .   . 

4-24 
Not  <'oniraon 

4-20 
Not  common 

4-17 

3-3 

4-30 

Abundanoo.  ■ . 

Com  in  on 

Rare. 

199.     [72')]     Tel matodi/teii  pal iiJifn's  (Wils.).     Long-billed  Marsli  Wren. 

Rare  migrant.    May  10,  188r,  rc.  H.  R-O.  O.  W.):  May  13  (B.  W.  E.); 
September  29,  1903.  common. 

20).     [726]     (j'i'thia  Jamil  urn's  am*.' rirann  (Boim^.)     Brown  Creeper.* 

Rare  in  winter,  common  in  spring  and  fall  (C.  H.  B..  '80).     September 

27  to  May  30. 

In  April  tliis  l)ird  may  generally  be  found  wherever  there  are  Kinglets. 
Most  of  tliem  departed  April  20.  1885  (('.  H.  B.). 

MIOHATION    TIKCOHI). 


Year 

18&-.. 

18.8.!). 

1886. 

1K87. 

1888. 

1899. 

Observer 

First  seen   

C.  H.  B. 

4-1 

4-2 

4-4 

4-25 
Common. 

C.U.B. 

9-27 
10-4 

G.  G.  \V. 

4-13 

4-18 

G.  (i.  W. 
4-9 
4-11 

O.G. W.  j 

Next  seen  

Common    .  • . . . 

Ijft^t  SdBD 



5-30 



4-10 

AbiinilAncfi 

(^ommon. 

Common. 

Common. 

Rare. 
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Year 

1900. 

1901. 

1902. 

1902. 

1903. 

1H92. 

Observer 

First  seen 

N.B.M. 

4-8 
4-12 

V.  H.  B. 
3-9 
3-18 

W.  L.  M. 

3-12 

:i-27 

4-13 

4-19 

(Vnnmon. 

W.L.M. 
11-18 

W.  L.  M. 

1-17 
1-18 

K.M.  K. 

Next  seen  

Common 

.        .      .. 

Last  seen 

Abandance 

4-17 
Not  common 

12-14 
Common. 

4-12 
Common. 

4-7 
Common. 

201.  [727]     Sitta  carol imintiv  lAth.     White-breiwted  Nuthatch.* 
Common  resident.     Attempts  at  sonp  March  8,  1902:  five  days  earlier 

they  were  seen  jrolng  in  and  cominj?  ont  of  a  cavity  in  a  tree,  which  they 
afterwards  n:<ed  as  a  nest. 

202.  [728]     Sittn  rnu(uh'iii(ii<  Linn.    Red-breasted  Nuthatch.* 

Tommon  migrant  and  rare  winter  resident.  September  20  to  May  12. 
"They  were  fonnd  wintering  at  Bloomington  the  winters  of  1882-3  and 
ISSTm;"  (Hlatchley).     Also  winters  of  1884-5;  1002-3. 


MIGRATION   RECORD. 


Year 1883.              1885.             1885. 

1886. 

1 
1886.              1887. 

Observer  

Fir^t  seen 

B.  W.  K. 

2-10 

r  u  u         W.S.B. 

^•"•^-      C.H.B. 

1-31               10-2 
2-2                10-7 

B.  W.  E. 
W.S.B. 

2-22 
2-23 

W.S.B.    i  (}.G.  W. 

i 

Next  seen  . . 

1 

Common 

j 

Laftt  »een 

5-12 

Not 
Common. 

11-25 

4-21             12-21 

5-7 

Abundance    

Rare. 

Not                  Not         1  Connnon. 

Common,    (ommon. 

Year 

1901. 

1902. 

1902. 

1903. 

1903. 

Observer 

V.  H.  B. 

W.  L.  M. 

2-28 
3-10 

W.L.M. 
1012 
10-26 

W.  L.  M. 

1-14 
1-18 
4-29 

! 

1        5-2 
Coniinon. 

1 
W.  L.  M. 

First  seen 

9-2(1 

Next  ?ecn  

9-24 

Coininon 



'       9-2.'» 

Last  seen 

4-7 

4-24 
Rare. 

11-30 
Rnrc 

Abun<lnn<'e 

Coinmnn. 
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203.  [731]     Bxolophm  bicolor  (Linn.).     Tufted  Titmouse.* 
Abundant  resident.    Nestbulldlng  April  12,  1903;  May  7,  1901. 
An  ubiquitous  species  with  a  great  variety  of  calls  and  songs. 

204.  [736]     Pants  atrlcajfillm  Linn.     Chickadee.* 

Seen  here  only  as  a  winter  visitor.  November  7  to  May  15.  It  is 
probably  not  a  common  winter  resident,  though  so  reported  by  C.  H.  Boll- 
man  (*86).  W.  S.  Blatchley  says  It  was  as  common  a  winter  resident, 
and  B.  W.  Evermann  says  it  was  as  common  a  resident  as  P.  carolinensU 
In  1886.  N.  B.  Myers  says  a  few  breed,  but  most  of  them  go  north.  The 
latter  records  are  probably  due  to  confusion  with  the  next  species.  All 
the  specimens  in  the  University  collection  have  l)een  examined  and  only 
one  from  this  locality  that  was  labeled  P,  atricapillus  was  identified 
correctly.  There  are,  however,  several  unlabeled  ones  which  come  under 
this  species.     Its  true  status  is  that  of  an  uncommon  winter  visitor. 

MIGRATION    RErORD. 


Year 

1884.! 

1885.      . 

1886. 

1892. 

1895. 

1899. 

1900. 

Obterver 

First  oeen 

C.  H.E. 

C.  H.  B. 

W.S.  B. 

A.  B.  IT. 

L.  Hughes. 
11-7 

N.B.M. 

N.B.M. 

Next  seoii - 

Common. 

3-26 

4-16 

Common. 

Last  seen 

3-3 

5-15 

1 

i      2- 13 

5-2 

4-28 

Abundance  

206.     [736]     Paras  carol'numis  Aud.     Carolina  Ciiickadee.* 

Common  resident.  Seen  more  often  and  in  greater  numbers  after 
March  8,  1903;  February  18,  1902;  April  30,  1885  (C.  H.  B.). 

Song  January  18  to  November  28,  1902.  Mating  March  15,  1902;  nest- 
building  April  14,  1901.  May  29,  1001,  four  young  with  pin-feathers  and 
one  egg  were  found  in  a  nest  about  three  feet  from  the  ground  In  a  wil- 
low stub.  The  nest  was  about  three  inches  in  depth  and  was  lined  with 
rabbit  fur  and  other  soft  materials.  Tiie  young  were  not  yet  able  to  sit 
on  a  perch,  June  3  (W.  1-..  11.). 
206.     [748]     Jinj uhuf  satraj/a  liicht.     Golden-crownod  Kinglet.* 

Abundant  migrant  and  rare  winter  resident.  February  4  to  May  7. 
Septeml)er  21  to  November  28.  *'They  are  reported  as  winter  residents 
from  Kloomlngton   (Evermann,  Hlatcliley).     Also   l)y  G.   (1.   Williamson. 
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Song  heard  April  16,  1902.  This  bird  has  a  surprisingly  loud,  sharp 
whistle,  with  a  somewhat  ventriloquial  effect 

On  April  6,  1902.  a  Golden-crowned  Kinglet  was  observed  to  catch  a 
moth  of  apparently  half  its  own  size.  It  took  several  minutes  time  and 
much  trouble  to  finish  the  insect  and  it  was  dropped  once  but  was  recov- 
ered and  finally  disposed  of. 

MIOBATION   BECORD. 


Year. 


1884. 


1885. 


1885. 


1886. 


1887. 


18^. 


1893. 


1895. 


Obuerrer.... 
First  seen... 
Next  seen... 

Common 

Last  seen  ... 
Abundance. 


B.W.E.    C.H.B. 
2-10 


Rare. 


4-2 
4-19 


0.  H.  B. 
10-3 
10-5 
10-9 
10-25 


G.G.W. 
3-19 


4-13 
4-13 


Abundant  Abundant 

i 


G.G.W 


E.  M.  K.  E.M.  K. 
4-4       1     2-4 


L.Hughes. 


5-7 


4-9 

4-9 

4-24 

Common 


2-11 


11-7 


Common 


Year 

1899. 

1900. 

1901. 

1902. 

1902. 

1903. 

1903. 

Obserrer 

N.B.  M. 

N.B.  M. 

W.  L.  M. 

V.  H.  B. 

W.L.M. 

W.  L.  M. 

W.  L.  M. 

W.L.M. 

First  seen 

4-10 

4-4 

3-20 

3-27 

10-5 

3-18 

&-21 

Next  seen 

4-13 

4-6 

3-22 

3-28 

10-16 

3-19 

&-22 

Common 

4-5 

4-21 

Abundant. 

4-15 

4-23 

Common 

10-18 

11-28 

Common 

3-23 

4-19 

Abundant. 

9-21 

Last  seen 

4-12 

Abundance 

Abundant. 

207.     [749]     Retj  dim  calendula  {Liinn.).     Ruby -crowned  Kinglet.* 

Abundant  migrant  and  rare  winter  resident  March  23  to  May  18. 
September  21  to  October  24.  "They  have  been  noted,  in  winter,  in  Mon- 
roe County,  by  Profs.  Evermann  and  Blatchley."    (A.  W.  Butler.) 

Song  April  5,  1901;  10,  1903.  Mating  April  19  and  24,  1903.  April  10, 
1903.  Heard  a  Ruby-crowned  Kinglet  singing  a  varied  and  pretty  song 
which  was  so  loud  that  it  did  not  seem  possible  that  so  small  a  bird 
could  produce  it.  The  Ruby-crown  also  gave  a  little  chuck,  a  short 
whistle,  and  another  note  Mice  that  of  a  Canada  Nuthatch,  but  less  com- 
plaining. The  last  note  was  repeated  several  times.  On  April  19,  two 
Ruby-crowns  were  seen,  one  of  which  with  crown  erected  and  singing, 
was  chasing  the  other.    Was  this  not  mating?    On  the  24th  two  other  in- 
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divlduals  were  Heen  doing  the  sniiio  tiling,  and  another  was  heard  singing. 
iThe  song  reminds  one  of  nothing  more  plainly,  than  of  the  softer,  less 
ambitious  efforts  of  a  canary.  It  is  varied  with  little  chirps  and  chuck 
and  chirr  notes. 

The  bulk  left  May  2,  1885  ((\  H.  B.). 


MIOKATION    RECORD. 


Year  . 


1885. 


188.5. 


1S86. 


1887 


I 


18U2. 


1893. 


Observer 

First  seen... 
Next  Peen . . . 
Common  — 
Last  seen  . . . 
AbundKnoe . 


C.  H.  B. 

4-18 
4-19 
4-22 
5-11 

.  iAbandant, 

I 


C.  11.  B. 

C.  11.  B. 

a.u.w. 

(i.G.AV. 

9-28 

4-Hi 

4-10 

10-3 

4  22 

4-11 

19-8 



1024 

4-24 

bundant. 

Comroun. 

K.  M.  K. 
4-9 
4-28 
4-27 
5-18 
Not  common 


E.  M.  K. 

4-19 


Year. 


1901. 


Observer 

W.  L.  M. 

Fimtseen 

3-29 

Next  J«een 

Common 

Last  soon 

4-r) 

Abundance  

(.'ommon. 

1902. 

W.  L.  M. 

4-6 
4-11 
4-13 
4-27 
Common. 


I9(r2. 


1903 


1903. 


I 


W.  L.  M. 

10-2 
10-4 
10-2 
10-15 


W.L.  M.  I   \V.  L.  xM. 
3  23  9-21 


3-25  • 
3-23 


&-22 
9-21 


Coinmun.  Abundant. 


208.     [Tol]     Pnh'ttptiln  nrrulni  (JAuii,).    Blue-gray  Gnatcatcher.*  Figs.  27-8. 

Common  summer  resident.     April  b  to  September  12. 

S<ing  and  mating  April  112,  HH>.'J.  A  nest  containing  one  egg  of  a 
Cowbird  was  found  April  22.  ISSC,  (l^  W.  E.).  This  was  ten  days  after 
their  arrival.  Three  days  after  they  arrived  in  11K)2  Gnatcatchers  were 
seen  nestbuilding  (April  24 »:  tli«»  nest  was  half-tinished  on  the  27th.  In 
19t>3  no  completed  nest  was  found  until  the  27th  of  April,  which  was  20 
days  after  their  arrival.  On  May  2«).  100;i.  a  nest  and  four  well-hicubated 
eggs  were  found.  The  nest  was  saddled  on  a  limb  of  a  snuill  elm,  about 
fourteen  feet  from  the  ground  (C.  (I.  L.).  W.  S.  Blatchley  (1888).  in 
"The  Audubon  Magazine,"  describes  a  two-story  nest  of  the  Blue-gray 
Gnatcatcher.  taken  near  Bloomington.     A  Cow  bird  had  depositeti  an  egg 
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in  the  iiest  proin^r  and  the  second  story  was  built  over  this  egj?  (A.  W. 
Butler). 

MIGRATION    RECORD. 


Ye8r 

18*5. 

1885. 

1886. 

1887. 

1892. 

Observer  

First  seen 

C.  H  B. 
4-5 

4-6 
4-17 

Common 

C.  H.  B. 

B.  W   E. 

4-12 
4-13 

'"' " 

Common. 

a.  a.  w. 

4-11 

A.B.  r. 

E.M.  K. 
4-17 

Next  seen 

4-23 

Common  

9-12 
Common. 

Last  seen   

Abundance 

Year 

1893. 

1899. 

1901. 

1902. 

1903. 

Observer    

First  $cen  

Ne.xt  seen  

E.  M.  K. 

4-6 

5-4 

N.B.M. 

4-13 
4-16 

W   L.  M. 
C.Ii.E. 

4-29 
5-1 

W.  L.  M. 
4-15 
4-19 
4-19 

W.  L.  M. 

4-7 
4-11 

Coiuinori                               

4-12 

Last  $een               

Common. 

Common. 



209.     [755]     IhjhH'frftla  mustelirm  (Gmel.)-     Wood  Thruah.* 
Common  summer  resident.     April  12  to  October  12. 
S'onjr  Muy  4,  11)04  (F.  E.  L.).     Nest  and  eg^s  May  G,  188C)  <B.  W.  K.». 
A  resident  of  the  deeper  woods.     There  his  line  song  may  be  heard  at 

its  best  in  early  May. 

MIGRATION    RECORD. 


Year . 


I 


1885. 


1S85. 


1886. 


1887. 


1S92. 


Observer C.  H.  B. 

First  seen 4-20 

Next  seen  4-21 

Common  4-28 

Last  seen 

Abundance (Abundant. 


C.  H.  B. 

W.S.  B. 
C.H.  B. 
rt.G.W. 

4-17 
4-22 
4-24 

G.G.W. 
4-25 

A.B.U. 

5-7 

1 

9-19 
Abundant. 

Abundant. 

i 
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Year 

1900. 

1901. 

1902. 

1902. 

1903. 

Observer 

First  seen 

N.B.M. 
5-2 
5-4 

5-9 

W.L.M. 
5-6 

W.  L.  M. 

4-24 
4-25 

W.  L.  M. 

W.  L.  M. 

4-12 

Next  seen 

4-17 

Common 

5-5 

Last  seen 

10-12 

Abundance 

Common. 

Moderat'ly  Moderat'ly 
Common,  j  Common. 

Commoii. 



210.     [756]     HylocirJUafnjfctscew<{Ste^h,),     Wilson's  Tlimsh. 

Rather  rare  migrant    April  23  to  May  16.    September  1  to  13.    Ap- 
parently common  in  1885  (G.  H.  B.)  now  the  rarest  of  the  Thrushes. 

Most  of  the  birds  departed  May  10,  1885  (C.  H.  B.). 

MIGBATION  RECORD. 


Year 

1885. 

1885. 

1885. 

1902. 

1903. 

Obserrer 

C.  H.  B. 
4-23 
4-26 
5-4 
5-16 
Common. 

C.H.B. 

9-1 
9-8 

C.H.B. 

;  W.L.M. 

i       5-4 
1 


W.  L.  M. 

First  seen 

4-26 

Next  seen 

Common 

Last  seen 

9-13 
Common. 

5-13 
Common. 

Abundance 

Rare. 

Rare. 

211.     [767]     Hylocichla  alidae  (B&iTd),     Gray-clieeked  Tlirush. 

Rather  uncommon  migrant.  April  10  to  May  17.  September  2  to  26. 
Formerly  much  more  common;  abundant  in  1885  (G.  H.  B.). 

Some  question  has  been  raised  about  the  validity  of  the  records  of 
early  arrival  of  the  present  species  in  the  central  states.  The  dates 
recorded  are  earlier  than  those  noted  for  the  arrival  of  the  species  on  the 
southern  coast  of  the  United  States.  If  these  records  are  proved  to  be 
correct,  they  will  establish  what  is  at  least  not  a  common  phenomenon 
of  migration  a  Journey  from  Central  America,  at  least,  across  the  Gulf 
and  half  across  the  continent  before  a  stop  is  made.  The  very  number 
of  these  early  records  from  different  points  and  by  different  observers 
in  Indiana,  Is  almost  sufficient  proof  of  their  reliability.  Some  of  thene 
records  are:  Spearsville,  April  14  and  15,  181>4;  April  3  to  10,  1895  (Y.  H. 
Bamett);  Laporte.  April  10  to  12,  1892  (Charles  Barber);  Brown  Couhty, 
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April  14,  1894  (B.  M.  Kindle)  and  Bloomington,  April  10,  1008  (W.  L.  M.). 
It  is  claimed  that  the  more  usual  and  expected  occurrence  would  be  the 
arrival  of  this  species  at  about  the  time  of  arrival  of  Wilson's  and  the 
Olive-baclLed  Thrushes.  Further  observation  and  especially  collection  of 
specimens  is  needed  to  settle  the  question.  The  Gray-cheelLed  Thrush  Is 
only  rarely  recorded  as  late  as  early  October,  as  are  also  the  Veery  and 
Swainson's  Thrushes.  But  a  specimen  is  recorded  in  the  catalogue  of 
the  Indiana  University  Museum,  taken  by  David  Starr  Jordan,  November 
1,  1875,  at  Indianapolis. 

MIGBATION  BECOBD. 


Year  

1885. 

1885. 

1886. 

1903. 

Observer 

C.H.B. 
4-22 
4-25 
5-3 
5-17 
Abaudant. 

C.H.B. 
^2 
9-4 
9-5 
9-25 
Abundant. 

(J.G.W. 
W.  S.  B. 

5-1 
5-17 

W.  L.  M. 

First  seen 

4-10 

Next  seen 

4-20 

Common 

Last  seen 

Abundance 

Rather  rare. 

212.     [758a]     Hylocichla  ustulatits  swainsonii  {C&h.).     Olive-backed  Thrush. 

Rather  rare  migrant.  April  28  to  May  19.  September  1  to  October  2. 
G.  H.  BoUmann  considered  this  species  an  abundant  migrant  in  1885. 
At  present  only  a  few  are  seen  each  year. 

Most  of  the  individuals  departed  May  17,  1885  (C.  H.  B.).  Perhaps 
the  reduction  In  numbers  of  all  the  less  hardy,  wood-loving  thrushes,  in 
recent  years  is  due  to  the  cutting  away  of  timber  In  this  region.  There 
are  very  few  of  those  cool,  dark,  virgin  forests,  which  are  said  to  be  the 
favorite  haunts  of  our  wood  thrushes,  remaining  in  this  region  at  present 


MIGRATION   RECORD. 


Year 

Observer. . . 

Firot  Keen  . 
Next  seen  . 
Common.   . 

La9t  seen . . 

nil- 
Abundance 


1885. 


C.H.B. 

5-2 
5-3 
5-10 
5-19 
Abundant, 


18&->. 

C.  H.  B. 

9-1 

9-18 

10-2 

Abundant. 


1887. 


1892. 


^'^'^'''ll'll: 


4-28 


5-9 
5-14 


5-15 


1903. 


>V.L.  M. 

4-29 
4-30 


Rare. 
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213.     [769b]     Ilifhtrichla  guttata pallam  (Cab.)-     Hermit  Tlimsh. 

Common  migrant  March  23  to  May  3.  October  3  to  November  21. 
The  extreme  dates  mark  the  limits  of  its  stay  in  the  State,  unless  it  has 
recently  been  found  to  winter  in  the  lower  Wabash  Valley. 

The  most  coniiuon  of  the  Thrushes  in  the  migratory  season.  Found  In 
second-growth  and  open  woods. 

The  majority  left  April  25,  1885  (C.  H.  H.). 

MKJRATIOX    RECORD. 


Year 

1885. 

18?->. 

1886.              1887. 

1892. 

1893. 

Obi^erver   

C.U.B. 

3-31 
4-1 
4-19 
4-28 
Copimon. 

C.  H.  l\. 

10-3 
10-4 
10-10 
10-25 
Common. 

W.S.  B.   ;  G.  G.  W. 
4-17               4-12 

E.  M.  K. 
A.  B.  U. 

4-2 

4-9 

E.  M.  K. 

First  s^en 

Next  seen 

4-19 
4-27 

Common 

Last  seen 

1 

4-23 
Common. 

Abundance 

Common. 

1 

Year     

1900. 

N.  B.  M. 

4-9 

1901.              1902. 

1903. 

1903. 

__..._ 

Observer  

Fir^'t  seen  

i'.  H.  E.       W.L.M. 
4-29              3-23 
3-25 

W.L.M. 
4-5 

4-7 
1        4-12 
5  3 
Common. 

W.L.M. 

Next  i<een    

Common 

Last  feen 

3-27 

11-21 

Abundance 

.» 

ot  common 

Common. 

Common. 

214.     [761]     Meitda  migratoria  {lAun).     American  Robin.*    Fig.  80. 

Resident:  abundant  in  all  seasons  except  winter  when  it  is  generally 
rather  rare.  However,  on  January  30.  1893.  a  winter  day.  300  Robing 
were  seen  by  E.  M.  Kindle.  This  was  prol»abiy  a  band  of  migrants,  and 
its  occurrence  then  was  not  unusual.  Tliey  become  common  from  the 
middle  of  February  to  the  middle  of  March.  Some  winters  they  are 
entirely  absent— that  of  1900-01  for  instance.  They  have  been  observed  in 
flocks  here  as  late  as  April  13,  1903.    There  Is  generally  a  period  in  fall 
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when  Robins  are  scarce,  followed  by  a  period  of  abundance  before  the 
numbers  dwindle  down  to  the  usual  winter  representation.  This  is 
caused  in  all  probability  by  the  summer  residents  of  more  northern 
regions,  halting  here  in  what  to  them  is  a  mild  climate,  after  our  own 
summer  birds  have  departed.  A  similar  movement  is  noticeable  among 
the  Bluebirds.  The  condition  of  mid-autumn  abundance  occurred  Octo- 
ber 22,  1902.  Three  days  later  these  birds  became  rarer  and  flocks  were 
seen  migrating  at  a  considerable  elevation  by  day. 

Singing  began  very  early  in  1903.  One  was  heard  singing  his  spring 
song,  very  low  as  if  in  rehearsal,  January  10,  and  one  burst  out  In 
full  song  January  20.  The  next  song  was  heard  February  24.  In  other 
years  I  have  heard  an  imperfect  song  as  early  as  Fel)ruary  23,  and 
the  complete  song  March  4,  1902.  They  contnnie  their  songs  till  late 
in  the  year.  Perfect  songs  are  heard  In  August,  and  on  September 
1,  1902.  a  Robin  was  heard  singing  with  all  the  vigor  if  not  the  per- 
fection of  spring.  Songs,  perhaps  slightly  imperfect,  out  not  very 
noticeal)ly  so,  have  been  lieard  as  late  as  October  20,  11K)2. 

They  luive  boon  observed  mated  by  Fel)runry  20.  19^)3.  The  first 
nest  has  been  completed  as  early  as  Mnrcli  21,  1903  (P.  J.  H.).  Very 
little  mud  was  used  in  the  construction  of  tliis  nost.  That  this  was 
early  in  tlie  season  as  avoII  as  in  the  calendar  may  be  judged  by  the 
fact  that  an  inch  of  snow  fell  shortly  afterwards.  Tlie  first  egg  was 
found  March  29,  1(K>3.  It  was  in  a  nest  in  a  beech  tree.  The  nest 
was  within  ten  feet  of  a  window  in  Science  Hall  (C.  G.  L.).  A  full 
set  was  not  found  imtil  April  8.  but  on  April  20  two  half-grown  young, 
not  a<coni]»aniod  by  their  parents,  were  observed.  On  May  3  two  young 
nearly  full  inown  wore  soon.  Twenty-four  days  (April  23  to  May  17) 
elapsed  l»otweon  tlio  laying  of  the  third  egg  and  the  flight  of  the  young 
in  a  nost  watchod  in  \SU'2  iG.'  Hitze). 

One  was  notiood  hoforo  daybreak  on  March  2r>.  11X)3.  sitting  on  the 
ground  and  singing'  vigorously.  It  was  obs<M'ved  in  the  same  place 
the  next  morning. 

\Vh<»n  tlio  conntry  is  snowbi)und  Robins  resort  to  peculiar  methods 
to  obtain  a  livoliliood:  ono  was  soon  wading  about  In  a  shallow  spring- 
fod  stroMin.  fording  in  tlio  manner  of  a  Sandpiper.  February  9.  1902. 
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UIOBATIOK  BKCOBD. 


Year 

1883. 

1884. 

1885. 

1886. 

1887. 

1892. 

Observer 

First  seen 

B.W.E. 

2-10 
2-13 
2-13 

C.H.E. 

2-^ 

C.  H.  B. 
2-14 
3-3 

3-7 

5:g.w.  <^«w. 

2-13              1-16 
2-20       1       1-17 

E.M.K. 
2-1 

Next  seen 

2-6 

Common 

2-23 

2-7                  2-6 

Last  seen 

Abundance  

Abundant. 

Abundant. 

Common. 

Common. 

Year 

1883. 

1899. 

1900. 

1901. 

1902. 

1903. 

Observer 

First  seen      

E.  M.  K. 
1-28 
1-29 
2-13 

N.  B.  M. 
2-12 
2-19 
3-16 

N.B.M. 
2-20 
3-3 
3-9 

V.  n.  B. 

W.  L.  M. 

2-19 

2-27 
3-3 

W.  L.  M. 

W.  L.  M. 

Next  seen 

Comiwow 

3-1 

2-27 

Last  seen 

Abundance  

Common. 

Common. 

Common. 

Common. 

Abundant. 

Abundant. 

216.     [766]     Sialia  stalls  {lainn,).     Bluebird.*    Figs.  31-2. 

Resident;  abundant  in  ah  seasons  except  winter,  moderately  com- 
mon tiien.  Becomes  abundant  before  tbe  middle  of  March  (February 
22  to  March  16).  Seen  in  pairs  February  22,  1884  (G.  H.  E.).  All 
records  of  Bluebirds  for  the  winters  1900-01  and  1901-2  were  made  by 
groups  and  show  Just  how  the  birds  were  met.  Nearly  all  of  these 
groups  are  twos  or  multiples  of  two,  and  of  them  equal  numbers 
were  male  and  female.  This  is  pretty  good  evidence  that  many  Blue- 
birds remain  paired  throughout  the  year.  However,  some  of  the  sum- 
mer residents  mate  here,  and  they  were  seen  mating  March  1,  1903. 
Two  males  were  singing  madly  and  flying  excitedly  about  a  female, 
the  principal  characteristic  of  whose  attitude  seemed  to  be  utter  indif- 
ference to  both  of  her  suitors. 

Singing  February  10.  1003.  The  first  nest  was  finished  March  15, 
1903:  it  was  in  a  fencepost  which  had  rotted  in  two  Just  above  the 
ground  and  which  swayed  on  its  supporting  wires,  with  every  wind. 
A  nest  with  three  eggs  was  found  March  22:  and  one  with  four  eggs 
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April  2.  On  April  4  a  nest  and  six  eggs  were  found  in  an  old  Wood- 
pecker's hole  (C.  G.  L.).  On  April  27,  four  young  Bluebirds  3-4  days  old 
were  found  and  on  the  29th  seven  young,  fully  feathered  and  about 
four  Inches  long,  were  seen  flying  about  freely  with  their  parents. 

On  November  30,  1902,  Bluebirds  were  acting  as  Phoebes  are  often 
seen  to  do;  they  used  a  perch  near  the  ground  from  which  they  sud- 
denly flew  down,  picked  up  an  insect  or  other  morsel  of  food,  always 
returning  to  the  same  perch. 

MIGRATION  HECORD. 


Year 

1883. 

1884. 

1885. 

1886. 

1887. 

Observer 

First  seen 

B.  W.  E. 
1-12 

C.  H.  E. 
2-2 
2-9 
2-22 

C.  H.  B. 

B.W.B. 

2-20 
2-21 
2-22 

B.  W.  E. 
1-1 

Next  seen 

1-3 

Common 

2-28 

Last  seen 

Abundance 

Abandant. 

Common. 

Common. 

Year 

1892. 

1900. 

1901. 

1902. 

1903. 

Observer 

A.  B.  W. 

1-28 
2-^ 

N.  B.  M. 
2-19 
2-22 

W.  L.  M. 

2-10 
2-17 
S-2 

W.L.  M. 

W.L.  M. 

First  seen 

Next  seen 

Common 

3-16 

3-8 

Last  seen 

. 

Abundance 

Common. 

Rare. 

Common. 

Abundant. 

Abundant. 
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SUPPLEMENTAL  LIST. 

L     [51]     Lanii*  anjfutattiM  {BriXnn).     Herring  Gull. 

Very  probably  seen  l>y  .1.  J.  Hatchelor,  April,  1902.  See  note  umler 
L.  jthiladelphia  in  main  list. 

2.  [208]     JUaim  ekgatuf  And.     King  Rail. 

Kiiro  migrant  in  Brown  County  (E.  M.  K.  '04).  Will  probably 
be  found  to  have  the  same  ranlc   in  avifauna  of  this   county. 

3.  [22H]     Ilfniantupnit  nnjiranuj*  i^nll,).     Black-necked  Stilt. 

C.  n.  Bollmann  gives  a  ciueried  record  for  Moiu*c»e  County  in  his 
list  of  1S8(>,  and  ranks  it  as  rare,  ll  lias  not  otherwise  been  re<-orded 
in  the  State. 

4.  [305J     Tt/injMinHrhiti<  nmt'.riraimj<  (BAiich.).     Prairie  Hen. 

Given  in  C.  II.  Bollmann*s  list  of  1880  as  one  of  the  l)irds  whicti 
had  to  his  knowledge  i>een  found  in  tiie  county  but  which  liad  disap- 
peared. 

5.  ['UO]     yftliagns  tjtiIlojHim  nurrinmi  Nelson.     Wild  Turkey. 

A  rare  resident  as  late  as  188(»  (C.  11.  B.k  when  a  few  were  seen 
each  year  (W.  S.  B.).  In  18K7  15.  W.  Everniann  said  tliat  although 
he  had  not  olKserved  it,  it  was  still  occasionally  taken.  In  1SI»4  E.  M. 
Kindle  wiote  that  n.  was  almost  if  not  entirely  extinct  In  Brown 
County.  The  Wild  Turkey  is  without  doubt  entirely  extinct  in  this 
county. 

6.  ['Mh]     l'>Utpi»tcH  in'njmtnrinA  {\A\\\\.).     Pa.<4senger  Pigeon. 

A  rare  migrant  in  ISSO  <C.  H.  1*.).  B.  W.  Everniann  in  ISST  classed 
it  as  ftirmcrly  abnndant  but  tlien  rare.  Tlie  last  date  at  liand  for 
this  county  is  April  18.  ISs.",.  when  ten  were  seen  ])y  (.\  II.  Bollmann. 
It  has  lM.»en  ol>served  since  that  time  in  Brown  County  Mari'li  7.  1804 
(E.   M.    K.»:  m  were  seen    April   VI,  ISU.')   (V.    H.   B.». 

7.  1 882]     CntmriiK  ruiuiUnrni'i.t  {\A\\\\.).     Carolina  Paroquet. 

Given  tlie  sanu'  position  l)y  C.  II.  Bolliuaun  in  liis  list  of  ISSc;  as 
the  Prairie  Hen.  (Si'<»  .ibove.i  •Mudge  A.  L.  Koacli  nf  Indianapolis 
says  Parakeets  were  <-ommon  in  Mcuiroe  County  in  1828  when  his  father's 
family  m«»\ed  there.  Tlie  family  came  from  western  Tennessee,  where  the 
bird   was   al>undant    and    well    known.      He   says    they   were   still    there 
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in  1836.  *  *  *  R.  W.  Evermnnn  learned  from  the  late  Louis  Boll- 
mann  that  they  were  there  In  1831.  *  ♦  ♦  w.  B.  Seward  of  Bloom- 
ington  said  that  these  birds  were  well  Icnown  to  him  from  1840-1850 
and  were  in  many  places  common"  (A.  W.  Butler  in  "The  Auk,"  Vol. 
IX.  pp.  49-5(5).  **Mr.  W.  B.  Seward  informs  me  of  obtaining  some 
tive,  he  thinks,  young  Paroquets  from  a  farmer's  boy  in  Owen 
County  (adjoining  Monroe)  in  1845.  His  impression  is  they  were  taken 
from  the  inside  of  a  hollow  tree,  on  the  borders  of  Wliitc  River.  This 
is  the  farthest  north  we  have  any  account  of  their  nesting*'  (Butler, 
Birds  of  Indiana,  1897).  In  Brown  County  it  was  formerly  abundant 
along  Bean  Blossom  Creek  (E.  M.  K.). 

8.  [392]     Qimpcphilm  prtnriimh's  (Liiiui.).     Ivory-billed  Woodpecker. 
"Formerly  common,   now  nu*e"   (B.   W.   K.   '87).     Recorded   by  C.   H. 

it  was  formerly  found  in  Monroe  County"  (Butler). 

9.  [486]     Corrm  anax  siiiKfittis  (Wag\.).     American  Raven. 

••ForintMiy  (-(imnion,  now  rare"  (B.  W.  F7.  '87).  Recorded  by  C.  H. 
Bollmann  ('8f»)  along  witli  the  Prairie  Hen  and  Parakeet  as  one  of  the 
birds  whicli  had  formerly  been  found  in  tlie  county,  luit  which  was 
then   e.xtinct. 


ADDENDA. 

30.5.     [212.]     IhtllHUi  virciininniim  (Linn.).     Virginia  Rail. 

Unconiiiion  migrant.    Several  were  seen  and  one  killed  with  a  club  in  a 
yard  in  town,  April  22,  1!)04. 
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No.  2.    Samo  n«'st.  with  four  yoinur  an«l  two  etfjjs  yet  unhutclied. 
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No.  4.    (^ut  of  two  younjf  Herons,  showiner  the  tenacity  with  which  they  cling  to  a  stick. 
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No.  5.    Two  younir  Littl<»  (iro^'n  HtTons  posing. 


No.  f>.    Nest  of  KilldfCT  on  ijrround. 
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No.  H.    Kjrtrs  of  I)ov«*  on  grround.    No  ne>t  whatever. 
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No.  12.    Nest  and  six  eg^H  of  Downy  Woodpecker  in  fence  post. 
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N<».  Vi.    Nest  ami  Hvf  pgrtrsot'  Flicker  in  apple  tree. 


N<i.  14.    Nest  and  eirtfs  of  Kiiifrhird  in  uppl<'  tn^c 


X<».  li.    Nest  and  six  ejftfs  of  I*ha«l>e  on  ston<-  nhutnient  of  a  hridjff. 


Xo.  16.    Nest  and  five  eggrs  of  Jaybird  in  apple  tree. 
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No.  19.    Nost  and  three  eifps  of  Field  Sparrow. 
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No.  21.    N«*st  and  «*fftrs  of  T'lu-wiiik.    Two  of  tlie  cirifs  do  not  show  on  account  of  position 

of  caniora. 


No.  'J2.    XcHt  and  tlircr  ctfirs  of  Cardinal  in  cvdar  tivc. 
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No.  23.    Nest  and  three  esrirs  of  Blue-headed  Vireo.  with  Cowbird  eifg. 


No.  24.     Nest  and  one  epj?  (►f  White-eyed  Vireo,  with  two  Cowbird  egifs. 


N»).  25.    Xent  ami  four  I'lrtrs  of  Brown  ThraMhor. 
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N«».  2^.    Si«l«*.vi«w  of  iH'st  of  HI -.u  -If  my  ( Jiiatr»t«'lMT. 


No.  29.    Xest  and  six  esrgs  of  House*  Wren  in  sack  hangrins:  on  fence. 

enlarjfcd  to  show  nest. 


Hole  in  sack  was 


No.  liO.    Sv^t  Hn<l  eiru"*  < 


R(>l)iii  oM  ruil  fcn«M-.    Onlyoiu* 
<»f  cjnniTa. 


Zff  slidws  on  acc<nint  of  position 


X<\  :>!.    N«st  and  live  Cii-irs  of  Hhi -li-nl. 


r^ 

f  ■ 

w      -^ 

\  -H 

fSA 

y  1 

5 

*•- 

1.^ 

N<..  H2.    Vouu-  <»t  Binehird. 


192 


'jaqma%»»(f 


'j^uiaAOj^ 


-J*CJO|BO 


'ja{fni«)d»g 


'Itntay 


'^inf 


*»iiiif  I 


5 


S 


S  ^  ' 


1  'Tt  5   .- 


£Mfi 


lllfl? 


'n^ijiiK 


'^VtlJqa^ 


■Xivnnsf 


t 


iuiufi|c  ^i*|i^AH 


|0»t»|t*H  JHOIM 


^ 


^tk^ 


XXX 


I    •« 


xx'xxxx 


1^- 


H 

a 


5^  *- 


Sup 
e  «-  2 


S&H^    n       PE4       O 


r^'JleC     -f 


I   2 

/^         o 


"  u  a 

2ft2 

-  5.Si".2 
r  ^  S  *« 
►  •So 


I-     3c  3-.  o  — cjcoi*  »o  torrSS 


108 


m;  M:N  i  M  MM  i! !  i  MX' 

^9^ 

; 

i    i    :    !  ^  h  :  h  :  ii  i  M  M  ;  i  i  ;  M  :  M  N  :7^ 

i    i   :   !^^  M  !  hM   :    M  !^:  MM"  M'' 

il  i 



-22 
22- 

§5fi 

1 
1 

:    :   :   !  i^  I ^  :  '  !><   :    ;  i  !  : :  •  • :  •  •  : ^i  i  :  = 

:       i     :     i    !  :    :    :  S   '   M     \       :::::!!::!:*•'':'='     :     ! 

:       i     i     Mi:::':!      !       !    :    :    :  :    :    :  1    i  *^    :  *"  '  '   1  ^  '     ^      : 

:    j    j    !  ^7  1  :  !  i  :'p    :  1-  :  i  r'f'  :  '^'^  ;  1  i '' « i  1  °  1 1-  ; 

i|?5  i?^  I^s^i^i   \    i|2  ,,  ij^^is??  ;2«i 

t^  a  1     : 

1^1  i  i 

•^    :   :   i  1 

:  S3  i  :  M    •    :  i  ^  ^:2  i  : ;  i  ;  !  i « ' 

:       :     •     •  ^ 

:    i    i    i  :  :     :       !    1    :    :  :    !    1  i    :    :    1    •  '  '   l*^*  •     :     \ 

M  M  !  M    ^  : ""  M  M  M  ;  M^ '  '-^'^  \   ^ 

gSxSx  X  ^x  ; 

ix  :gx  jxxiSx  X  X  X    :  iSxxx  x    jix  !  : 

X     X 

:       :      i      :  ^x    i  y    i    :  i  !      ;       i    !    :  '^'^    :    i  i    !  ^    1  ^  : 

;    i    i    M  i  ;  ^    >  ; ;    ;    Mi^  M  M  M  x  ;  " 

:x 

:        :      :      :::::::              :.•::::::::     :X 

:  X  x    :      : 

i     ■    \      ■ :  ;  M  ;  i  M     M  ,     M  ;  i  i  :  M  !^x 

x    :      : 

i   M  Ml 

•s  1  «  1 ; 

;:;:;:    :    i  M  : :  i  3  i  ;  ;  ^  ; ; 

:     —    ::::       ::::.:  3.    ::   S    :  : 
.    ;:::::              ::::S;:   c^Iu^l: 
..p....            ,,...«.   fi^    .   ^  ^  s  . 

uiiji  :  iiiiiitijiii 

t 

it 

_2i         ^ 

1   "^ 

0Q        OQ 


«     d  e    GO     of 


tf  «  c 


«B    e       GO 


rjj    <;   . 


CO 


8     S?J?5c5^??r;?5  Sg?5?    ?3     ??35S?J?So§?^5  5:5i!S?  5:!5^55i:2g5!  S    5^ 


13-A.OK  SciENrE,  '04. 


194 


■iaqmoaeQ 

:|  M    :    1 

1  1 

i    1 

1   :    :     :    «-     : 

1   ^^ 

:    :  ' 

1 

•jeqmaAo^ 

:  1  1  isil  1  1     :  S 

t^I    :    :      j    «^-|& 

1   •" 

i?  II 

•jaqo^oo 

:|  1     :   1  i  tf    :    : 

1   :    :     :    •-   ^ 

1  ^ 

•III 

j            -jaqraa^deg 

H     1   III 

-[    ■  - 

I   :    :     i    «-  is 

1   *^ 
1  •^ 

1 ??    1     '1 

*!)8nSny 

:«-  1     ill! 

1   :    :     :    f^   e^ 

:   1  1    1    1  1 

'£\np 

>.  1  i  II 1  Mia 

1    :    :      :    0-.    0^ 

1   ^ 

1   ^ 

1   ^ 

i  1 

1    1    II 
MM 

'oanf 

>•  1     :    1  II 

:  ^ 

1    :    :      :    ©-•    e^ 

:  p 

1               -^'w 

\>'\     :    1  1  1 

1    1    '.      :    C'.    0^ 

:   pa    1    IP 

•ludy 

^-  ill-  :  , 

c5  aS          ':    C--    c-' 

1   *^ 

; i«  1  1  « 

t 

,              qoww 

1  !  «    :    1  1  1     :    1 

c^o^is    :  is  •- 

lia  : 

:  uL>   1  1 

1 

•Xjvnjqoj 

:  1  «    :    1 

1  i|?:i 

1    :     :      :    c-    0^- 

1  *^ 
1  ^ 

1^  i 

Mil 

1 

*Xjiinu«f 

II     :    i 

1  i|s|>^  ^-  «'• 

l-l 

1 

§ 

•^niiJJiw  JOJo;i 

:  :  :  X 

-:- 

X    :  X  X  :  :  X      :      :      :    : 

X    : 

I 

H 

naep 
-189^  jainmns^ 

X  :  :    : 

•  •  *« 

:    JX       J         ■;         ;         •       ; 

:  ^ 

X   X 

I'juepiKan  wjajAV 

;    X 

■  i« 
:  X 

i 

!                 -^aepi 
.Bea^uauuuijdd 

-—  c 

>    : 

a    : 

'•g  Sj 

1  <  'J;  PC 

ii 

.    American  Si»*rrow  Hawk...      X 
.    American  Osprey 

.    American  Long-eared  Owl..  

.    Short-eared  Owl 

.    BarrcdOwl  '    X 

.    Saw- whet  Owl '    Xr 

X    X 

:  "i 

il 

11 

:   § 

>      :  u 

§  ■ . 

111 

PQ  A  tZ 
•     • 

X 

;l 
■1 

»^ 

K 
■kP 

11 

•    • 

2?S35  «  SteS  S  S  S  SSS  J2SlSSSgr:?2f2S^J5 


195 


?i   u^K  I    : 


I    u-a  |>.  : 


I  Iv 


7    I 


T    I     I 


I  I  1 


I  I 


Isi 


^fl 


I  « 


•<«!  I  I  I      I  I  I  I 


I  S  1 1^1 


-:i«l    I    I    i        I    I    I    I 


I    I    1^  I 


i.  4  ::  i   I   I  a     I  B  a  I 


I     SI 


^    I     I 


^1 


:    i     I 


I  I 


I     I 


I 

a 


I  QOc5 


I    fl 


•f  ?l  I 


l2 


-^2 1  «i^ 


T  I 


9,\  I 


is 


I  « 


IT  r^r-?7i?SeS^    ^fe$  ^  §SSJ  g  3«'«feS  ^  gSSSSS    S    5S  3    2  ;:2  2  2::2S 


196 


'joqai9AO|i2 
ioqo^oQ 


I    


'joqma^dag 
•9unf 


IT 


I  I 


1  I 


I    ■\ 


^    l?TI    :| 


S    ! 


:V    I   ^1  1^  :\tl^J:  1117'!':: 

:  1  = 


:  :    :    l«? 


:  •  S 


I   ! 


lid  : 

B  C       C    - 


I    I 

a  a 


e  >    a 


I  I    :l  I 


I   I    :  I  I 


11:1 


7  'i  TTT  ; 


I  I 


I   I 


o| 


I  I  I  I  I  M  SS  I  <^-  I     ■    M 


I  i      I  M  1^  I  I  i     :    i  I 


i  c  I  c  I  I  1 1  f  I  «=        f  I 


'  •  T  '  fli"?    :S  c  i  S  I  c  I  c  I  I  c|  I  I  I 


l<i    '   ?'   '   itp 

'  -«    B     I    B  B   '    fl  *^ 


9 


r^uvjXiy^  iBina9^ 


-is9^  janiaing       y>^X\  ;  X 


•^a9p|g9H  J»iaiAv 


')a9pi 

-•9^  )a9UVIII19(f 


O    Q,  h  Mi. 


•^  ^ 

e   « 


r/J   X 


xx  : 


cc  a  «  C  o    £ 

5  £  S  s.-«  .^ 


£ 


go  : 

fe    li    ^  '  ' 


.*oar;' 


I—  *-      .    w  ^    H 


CO 


£^.=^^  li  =■    ^-     *  O  O  *  O^- 


t  -  P 


^-2 


II 


It. 


s* 


J:«2S?^  a  g5?;?SS5|:;a  g  ^53^?3SJS?J?fi;§?^§55?55!5  5  ^$ 


197 


i    :     :    ;      :      i  :  J  '    :  i  i  :  ^  '  M  ^  ^  ^  i    i   ':    : 

MM    ;    ;: :'  iM  i  ;;  :;:    :i  :  :  : 

22  •  ^^  • 

i?    i  V     i  'r  :Tlt  :  iT^S^i;:  i  i  is    :    !    : 

:     1  ^! 

«i4?i  n?  i  1  i  '    ;  sNi  ;7siii^^|;is=;v 

1  1? 

<  !-:i  1    i!?l     i^    i^      ;      jS  :  [--^  !    K"    M  i  M     M   1?      i        j     '  1 

'    ■"  !'  1   i  1  1     :    :    :    i      i      j  1    M  :'■•  i  ::'::::  1     ::'  1      :        :     1  1 

'  '-  jl  1   -1  '     :    :    :    :     ;     :  1   M  ;  *•  :  i  i  :  1   :  :  i  !  •     :    i   '  i     i        :    i' 

'I^Til^ii 

i-7i-V      i    7i22g^??2;^,s|5S,   -    i    M 

1886 
1887 
6-18 
1885 
16- 
-27 

n  — 

5^Sg^ji^§^^2  55  S 


gfjll^sljs^  I 


§5S*2^S^2|sij^2   lisi«|^ 


^^ 


I    :  : 


X     <  ^ 


X>^x  :\x 


x? 


xXXXX;.  xx^  xx^x 


XX 


15  i|: 


5  « 


1  c  e  a 


:2    «  -^.^^ 


A.      V* 


tr    S;     -     >.&►►  Sl*  M  _  J.  i  ■=  S  i  1  ■-  i:: 


:>'« 


-^      7      ol 


O      ~ 


3f  N     25 


«   2  >. 


?  £•=; 


ce  ®=  "^  «^  ■"'-'^  >v"'^  s  t-  ►  jT 


,5  '3  c 


9        iO 

«        ©^ 

bo      ^0  ^ 


^^:^SS?s:{<':^5;  5  S  S  s  2!  S55g^(5lgSj5SS?l;t^S^2£  fi  S  ss  S     S  iS8 


198 


I 
§ 


■j3qaia£>aQ 

I     : 

!•:•■'  ;  ;  1  i" 1 1 1  1  1  :;;:;!  i  i " 

m 

idqniaAOff 

;    ■      i ;  H  H  i  :M'I  1  1*-)?  ;  n  -  ?'* 

'i*qi»lJ(l 

:      T  ?  ;f7lT  h     ^M  f  M  1?    T      v-^*- 

ja4)ma|dft9 

?   ^   ?l   in  ;  (  iT^Sisrfgl   M—^IT^^  ;** 

'Htlny 

1    5?    IS  1    M  M  1  1  1    1  i  M      1      1    :     i  1    ;  :  :  :  -  * 

■Wttllf 

1      : 

1  ;-?;  .  1  1  1  !  i  ll  ;;    1  Mm  ; :  |  :** 

'      :     :  1   :  J  '  '  1  M   :  :  ; '   ;       1      ;  1  1   :  :  ^  ^*'' 

NS^R 

(lt;t       •0''cci''|      :&■''■         ^ip(S>1f'q 

e 

'[ijdy 

^  ;  t^ 

si!-!->i<iiM""""'"=-"S^'»-' 

" 

*tiw«K 

:i5  si-sA-?  1*" ^  j  :  M  *d^ 

' 

'Ijvnjqaj 

:     :     :  :  :     \-\    :  ]\     *- \\  \\  [^  ::  :  \     \  \*^^ 

*Xiina«x 

■     \     :  M  :  :  :«   ■  :'     **  1  >  '  M   ;  i  :  ;      j  j  '"^ 

1  na»4*!W*0J«H 
1    *tijv  t'ii^!v«aao 

:           :'::::      :^  :  ^  r      :  n  ::  j  :::  i  :  ■ 

i^TTiijaiiwjupw^^ 

1. 
X     : 

?'  •  :  •  i  ■  i  :    '«;'<:;  ;xx  i  jx^xx 

laap 

-iffaii  jomtting 

y  xjJn  >x  i  i :  i  M  ;  i  ;:'*>'•:!  i 

: 

'in#p|*ni  Jai^lM 

:  \  Mrh>ii'^H*M^:nii; 

•loapi 

•     ;     ♦  ;  :  '  :  t*^  :  ;  i  i  i**  ;x  i"  ■  M  ■  ■  :  :  :"*< 

1 

1 
1 

1 
1 

Ml 
1    *   £ 

111 

:S  ^  ^ 

ii|iris||llPllllli1|ll|l 

1 

pa 

s  s  s 

«S§S5«S£sag§^gg|§||||ss53 

I 


i 

a 

3 
g 


a 

o 

S 

s 

• 

s 

m 


a 
d 

s 

S 

a 

• 

a 


•8 


I 


INDEX. 


19*9 


American  Bittern,  25. 
American  Goot.  34. 
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American  Goldfinch,  111. 
American  Goihawk,  56. 
Ameriean  Long-eared  Owl,  65. 

American  Merganser,  89. 

American  Osprey,  61. 

American  Pipit,  191. 

American  RedsUrt,  190. 

American  Robin,  214. 

American  Rough-legged  Hawk,  59. 

American  Scanp  Duck,  17. 

American  Sparrow  Hawk,  63. 

American  Woodcock.  35. 

Bachman'i  Sparrow,  127. 
Bald  Eagle,  61. 
Baltimore  Oriole,  103. 
Bank  Swallow,  143. 
Bam  Swallow,  141. 
Barred  Owl.  67. 
Bartramian  Sandpiper,  43. 
Bay-breasted  Warbler,  170. 
Belted  Kingfisher.  74. 
Bewick's  Wren,  196. 
Bittern,  American,  25. 
Bittern,  Least,  26. 
Black  and  White  Warbler,  154. 
Black-billed  Cuckoo,  73. 
Blackbird,  Red-winged,  100. 
Blackbird,  Rusty,  104. 
Blackburnian  Warbler.  172. 

Blackpoll  Warbler,  171. 

Black-throated  Blue  Warbler,  165. 

Black-throated  Green  Warbler,  174. 

Black  Vulture.  50. 

Bluebird.  215. 

Blue  Goose,  23. 

Blue-gray  Gnatcatcher,  208. 

Blue-headed  Vireo,  152. 

Blue  Jay.  96. 

Blue-winged  Warbler,  157. 

Bobolink,  98. 

Bob-white.;46. 

Bonaparte's  Gull,  4. 


Broad-winged  Hawk,  58. 
Bronsed  Grackle,  105. 
Brown  Creeper,  200. 
Brown  Thrasher,  194. 
Buffle-head,  20. 
Bunting,  Indigo,  135. 

Canada  Goose,  24. 
Canadian  Warbler,  189. 
Canvas-back,  16. 
Cape  May  Warbler,  163. 
Carolina  Chickadee,  205. 
Carolina  Wren,  196. 
Catbird,  193. 
Cedar  Waxwing,  145. 
Cerulean  Warbler,  168. 
Chat,  Yellow-breasted,  186. 
Chestnut-sided  Warbler,  169. 
Chickadee,  204. 
Chickadee  Carolina,  205. 
Chimney  Swift,  84. 
Chipping  Sparrow,  124. 
Cliff  Swallow.  140. 
Common  Crow,  97. 

Common  Tern.  6. 

Conneoticut  Warbler.  183. 

Cooper's  Hawk.  54. 

Coot.  American,  34. 

Cormorant.  Double-crested,  7. 

Cowbird.99. 

Crane,  Whooping,  30. 

Creeper,  Brown,  200. 

Crested  Flycatcher,  87. 

Crossbill,  American,  108. 

Crossbill,  White- winged,  109. 

Crow.  Common,  97. 

Cuckoo,  Black-billed.  73. 

Cuckoo,  Yellow-billed,  72. 

Dickcissel,  136. 
Double-crested  Cormorant,  7. 
Dove,  Mourning,  48. 
Downy  Woodpecker.  76. 
Duck,  American  Scaup,  17. 
Duck,  Lesser  Scaup,  18. 
Duck,  Ruddy.  22. 
Duck,  Wood,  14. 


200 


Eagle,  Bald,  61. 
Eagle,  0  olden,  60. 
Egret,  American,  28. 
European  Sparrow.  116. 
Evening  Grosbeak,  106. 

Field  Sparrow,  125. 
Finch,  Purple,  107. 
Flicker,  Northern,  81. 
Florida  OalUnule.  33. 
Flycatcher,  Crested,  87. 

Green-crested,  92. 

Least,  94. 

Olive-sided,  89. 

Traill's,  93. 

Yellow-bellied,  91. 
Forster's  Torn,  5. 
Fox  Sparrow,  131. 

Gallinule,  Florida,  33. 
Gnatcatcher,  208. 
Goose,  Blue,  23. 
Goose,  Canada,  24. 

Green-crested  Flyf'^^J^f  •^• 
Golden-crowned  Kinglet,  206. 
Golden  Eagle,  60. 
Golden-eye,  American,  19. 
Goldon-winged  Warbler.  158. 
Goldfinch,  American,  lU. 
Goshawk.  American,  55. 
Grackle,  Bronied,  105. 
Grasshopper  Sparrow.  118. 
Gray-cheeked  Thrush,  211. 
Great  Blue  Heron,  27. 
Great  Horned  Owl, 70. 
Greater  Yellow-legs,  40. 

Grebe,  Horned,  I. 
Grebe,  Pied-biUcd,2. 
Green  Heron,  29. 
Green-winged  Teal,  11. 
Grinnel's  Water  Thrush,  m 
Grosbeak,  Evening.  106. 
Grosbenk,  Kose-breasted,  134. 
Grouse.  Ruffed,  47. 
Gull.Bonaparie's,  4. 

Hairy  Woodpecker,  75. 

Hawk,  American  Rongh-Ieggod.  :>J. 

American  Sparrow,  63. 

Broad-winged, 58. 

Cooper's.  ")4. 

Mjir.«h.  ")2. 

Night,  s:^. 

Pigeon,  62. 

Red-shouldered.  57. 

Red-iailed.  5rt 

Shurp-shinnod.  ''':i. 


Henilow'i  Sparrow,  119. 

Heron,  Great  Blue,  27. 

Heron.  Green,  29. 

Hermit  Thrush,  213. 

Hooded  Merganser,  9. 

Hooded  Warbler,  187. 

Horned  Grebe,  1. 

Horned,  Lark,  96. 

House  Wren,  197. 

Hummingbird,  Ruby- throated,  85. 

Indigo  Bunting,  135. 

Jay,  Blue,  96. 

Junco,  Slate-colored,  126. 

Kentucky  Warbler,  182. 
KiUdeer,  45. 
Kingbird,  86. 
Kingfisher.  Belted,  74. 
Kinglet,  Golden-crowned,  206. 

Ruby-crowned,  207.. 
Kite,  Swallow-tailed,  51. 

Lapland  Longipur,114. 
Lark.  Meadow,  101. 
Lark,  Prairie  Horned,  95. 
Lark  Sparrow,  120. 
Least  Bittern,  26. 
Least  Flycatcher.  94. 
Least  Sandpiper,  38. 

Lesser  Scaup  Duck,  18. 

Lincoln's  Sparn»w.  129. 

Loggerhead  Shrike,  147. 

Long-billed  Wren,  199. 

Long«pur,  Lapland,  114. 

Loon,  3. 

Louisiana  Water  Thrush,  IHl. 

Magnolia  Warbler,  107. 
Mallard,  10. 
Marsh  Hawk,  52. 
Martin,  Purple.  139. 
Maryland  Yellow  Throat,  1^5. 
Meadowlark.lOl, 
Merganser.  American,  H9. 
Merganser.  Hooded,  9. 
Mockingbird,  192. 
Mourning  Dove,  48. 
Mourning  Warbler.  1H4. 
Myrtle  Warbler,  166. 

Nashville  W^irMcr,  150. 
NiKhtHawk.83. 
Northern  Fliekcr,81. 
Northern  Parula  Warbler,  162. 
Northern  Plicated  Woodpecker,  78. 
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Northern  Shrike,  146. 
Nuthatch,  Red-breasted,  202. 
Nuthatch,  White-brearted,  201. 

Olive  backed  Thrash,  212. 

Olive-iided  Flycatcher,  89. 

Orange-crowned  Warbler,  160. 

Orchard  Oriole,  102. 

Oriole,  Baltimore,  108. 

Ori'le,  Orchard,  102. 

Owl,  American  Long  eared,  65. 

Barred,  67. 

Great  Horned,  70. 

Saw-whet,  68. 

Screech,  69. 

Short-eared,  66. 

Snowy.  71. 
Oven-bird,  178. 

Palm  Warbler.  176. 
Pectoral  Sandpiper,  37. 
Pewee.  Wood,  90. 
Philadelphia  Vireo,  149. 
Phoebe,  88. 
Pied-billed  Grebe,  2. 
Pigeon  Hawk,  62. 
Pileated  Woodpecker,  78. 
Pine  Siskin,  112. 
Pine  Warbler,  175. 
PinUil,  13. 
Pipit,  American,  191. 
Prairie  Horned  Lark,  95. 
Prairie  W  arbler,  177. 
Prothonotary  Warbler,  155. 
Purple  Finch.  107. 
Purple  Martin,  139. 

Rail,  Yellow,  32. 
Redbird,  133. 

Red-bellied  Woodpecker,  80. 
Red-breasted  Nuthntch,207. 
Red-eyed  Vireo,  148. 
Redhead,  15. 

Red-headed  Woodpecker,  79. 
Redpoll,  110. 

Red-shouldered  Hawk,  57. 
Redstart.  American,  180. 
Red-tailed  Hawk,  56. 
Red-winged  Blackbird,  KX). 
Robin,  American, 214. 
Rose-breasted  Grosbeak,  134. 
Rougb-wingod  Swallow,  144. 
Ruby-crowned  Kinglet,  207. 
Ruby-throated  Hummingbird,  8.'>. 
Ruddy  Duck,  22. 
Ruffed  Grouse,  4". 
Rusty  Blackbird,  104. 


Sandpiper,  Bartramian,  43. 

Least,  38. 

Pectoral,  37. 

Srmipalmated,  39. 

Solitary,  42. 

Spotted,  44. 
Savanna  Sparrow,  117. 
Saw-whet  Owl,  68. 
Scarlet  Tanager,  37. 
Scoter,  Surf,  21. 
Screech  Owl,  69. 
Semipal mated  Sandpiper,  ^9. 
Sharp-shinned  Hawk,  53. 
Short-eared  Owl,  66. 
Shoveller.  12. 
Shrike,  Loggerhead,  147. 
Shrike,  Northern,  146. 
Siskin,  Pine,  112. 
Slate-colored  Junco,  126. 
Snipe,  Wilson's,  36. 
Snowilake,  113. 
Snowy  Owl,  71. 
Solitary  Sandpiper,  42. 
Song  Sparrow,  128. 
Sora,  31. 
Sparrow,  Bachman'i,  127. 

Chipping,  124. 

European,  116. 

Field, 125. 

Fox,  131. 

Gr<i8flhopper,  118. 

HonBlow's,119. 

Lark,  120. 

Lincoln's,  129. 

Savanna,  117. 

Song,  1-28. 

Swamp.  130. 

Tree,  123. 

Vesper.  115. 

White-throated.  122. 

Sparrow  Hawk,  63. 
Summer  Tanager.  138. 
Swallow,  Barn,  141. 

Bank,  143. 

Cliff,  140. 

Rough- wiiged.  144. 

Tree,  142. 
Swamp  Sparrow,  130. 
Spotted  Sandpiper,  44. 
Surf  Scoter,  21. 
Swallow-tailed  Kite,  51. 
Swift,  Chimney,  SI. 
Sycamore  Warbler,  173. 

Tanager,  Scarlet,  137. 
Tanager,  Summer,  1 18. 
Teal,  (irecn-winged.  11. 
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Tennessee  Warbler,  161. 
Tern,  Common,  6. 
Tern,  For8ter*8,S. 
Thradher,  Brown,  194. 
Thrush,  Gray-cheeked,  211. 

Hermit.  213. 

Olive-backed,  212. 

Wil«on*i,  210. 

Wood,2«9. 
Titmou!i>-,  Taftad,  203. 
Towhce,  132. 
Traill's  Flycatcher.  93. 
Tree  Sparrow,  123. 
Tafted  Titmouse,  203. 
Tarkey  Vulture,  49. 

Vesper  Sparrow,  115. 
Vireo,  Blue-headed,  152. 

I7UladaMi>*»  149. 

IU<H»yed,  148. 

WarMiii«.150. 

Wblte-«sre4*153. 

Yellow^ihuMtMi,  IM. 
Vulture,  Black;  50. 
Vulture,  Turkey,  41). 

Warbler- 

Bay-breasted,  170. 
Black  and  White,  15L 
Blackburnian,  172. 
BlackpoU,  171. 
Black-throated  Blue.  165. 
Black-throated  Green,  174. 
Blue-winged,  157. 
Canadian,  189. 
Cape  May.  163. 
Cerulean,  168. 
Chestnut-sided.  \&X 
Connecticut,  183. 
Golden-winged,  158. 
Hooded.  187. 
Kentucky,  182. 
Magnolia,  167. 
Mourning,  184. 
Myrtle.  166. 
Nashville,  159. 
Northern  Parula,  162. 
Orange-crowned,  160. 
Palm,  176. 


Pine.  175. 

Prairie,  177. 

Prothonotary,  155. 

Syoamore,  173. 

TenneMee,  161. 

Wilson'f,  188. 

Worm-eating,  156. 

Yellow.  164. 
Warbling  Vireo,  150. 
Water  Thrush.  179. 
Waiwing,  Cedar,  145. 
White-hrcasted  Nuthatch.  201. 
White-crowned  Sparrow,  121. 
White-eyed  Vireo,  153. 
White-winged  Crossbill,  109. 
White- throated  Sparrow,  122. 
Whooping  Crane,  30. 
Wilson's  Snipe.  36. 
Wilson's  Thrush,  210. 
Wilson's  Warbler,  188. 
Winter  Wren,  198. 
Whip-poor-will, 82. 
Woodcock ,  A  merican ,  35. 
Wood  Duck,  14. 
Wood  IV wee.  90. 
Woodpecker,  Downy,  76. 

Hairy,  75. 

Northern  Pileated,78. 

Red-bellied,  80. 

Red-headed,  79. 

Yellow-bellied,  77. 
Wood  Thrush,  209. 
Wren- 
Bewick's,  196. 

Carolina,  11*5. 

House,  197. 

Long-billed,  199. 

Winter,198. 

Yellow-bellied  Flycatcher,  91. 
Yellow-bellied  Woodpecker,  77. 
Vellow-billed  Cuckoo,  72. 
Yellow-breasted  Chat,  186. 
Yellow-legs,  Greater,  40. 
Yellow-legs,  41. 
Yellow  Kail,  32. 
Y'ellow-thro.ated  Vireo,  151. 
Yellow  Warbler,  164. 
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Electromagnetic  Induction  in  Conductors  of  Different 
Materials  and  in  Electrolytes. 


Arthur  L.  Foley  and  Chester  A.  Evans. 


This  investigation  was  undertaken  for  the  purpose  of  determining 
whether  or  not  the  character  of  a  conductor  has  any  effect  upon  the 
electro-motive  force  generated  in  it  when  it  is  made  to  cut  magnetic  lines 
of  force. 

Is  the  e.  m.  f.  generated  in  a  copper  wire  of  given  length  exactly  equal 
to  the  e.  m.  f.  generated  in  a  silver  wire  of  the  same  length  when  both 
cut  lines  of  force  at  the  same  rate?  And  is  this  e.  m.  f.  equal  to  that 
generated  in  a  nonconducting  tube  of  length  1.  tilled  with  an  electrolyte, 
when  the  electrolyte  is  made  to  cut  lines  of  force  at  the  above  rate? 
Electrolytic  conduction  and  metallic  conduction  appear  to  be  very  dif- 
ferent processes,  wliy  then  should  one  expect  metals  and  electrolytes 
to  give  identical  results  from  electromagnetic  induction? 

It  is  evident  that  many  ditficulties  and  sources  of  error  will  be 
avoided  if  the  two  conductors  to  be  tested  can  be  placed  together  and 
made  to  cut  the  same  tield  in  such  a  manner  that  the  resultant  e.  m.  f. 
generated  is  zero,  provided  that  electromagnetic  induction  is  independent 
of  the  substance  of  the  conductor.  ^Uso,  the  direction  of  the  e.  m.  f. 
must  l)e  constant  if  a  sensitive  galvanometer  is  to  be  used  to  detect  it. 


Fig.  1. 

Lot  M  (Fig.  1)  l)e  a  cylindrical  magnet  mounted  to  revolve  about  its 
axis,  and  let  w  and  w'  be  wires  in  contact  respectively  with  the  middle  of 
the  magnet  and  the  center  of  the  end,  and  connected,  as  shown,  to  a  gal- 
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vanometer,  G.  Suppose  the  nin^net  to  be  revolved  at  a  high  speed.  Few 
lines  of  force  cut  w\  as  it  is  parallel  with  the  axis  of  the  magnet.  VV- 
is  cut  by  the  Hues  passing  from  pole  to  pole  and  if  the  pole  strength  is 
sufficiently  great  and  the  magnet  is  revolved  rapidiy,  the  galvanometer 
will  indicate  a  current— ajid  therefore  an  induced  e.  m.  f.  If  w  and  w* 
are  led  from  the  magnet  as  in  Fig  2,  it  is  evident  that  the  resultant  e. 
m.  f.  generated  is  zero,  since  tliat  generated  in  w  opposes  that  generated 
in  w\  But  suppose  that  w  is  of  one  metal  and  w^  of  another,  if  the 
e.  m.  f.  generated  In  each  is  not  tlie  same,  the  galvanometer,  if  sufficiently 
sensitive,  will  indicate  a  current.  The  wire  w'  may  be  replaced  with  a 
tube  containing  an  electrolyte  and  the  electromagnetic  induction  in  the 
<»lectrolyte  measured.  To  increase  the  sensitiveness  of  the  apparatus 
there  may  be  a  number  of  w's  and  w''s  connected  as  sliown  in  Fig.  3. 


^  '  . 
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Although  considerable  work  has  been  done,  it  has  been  entirely  of  a 
preliminary  character.  With  a  mairnet  of  pole-strength  415,  making  4,000 
revolutions  per  minute,  with  100  copper  wires  (w)  and  100  German  silver 
wires  (w').  the  junior  author  of  this  pai»er  found  that  no  current  wafr 
Indicated  by  a  galvanometer  whose  constant,  was  l.lxlO".  The  magnet 
was  rotated  by  an  electric  motor  and  the  galvanometer  was  placed  on  a 
pier  in  an  adjoining  room  some  thirty  feet  distant.  Work  with  electro- 
lytes is  now  in  progress. 

The  senior  author  is  arranging  to  make  the  apparatus  more  sensitive 
by  using  an  electromagnetic  field  and  a  more  delicate  galvanometer. 
Results  will  be  given  in  a  future  paper. 
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Interfbkbncb  Fringes  About  the  Path  of  an  Electric 

Discharge. 


Arthur  L.  Foley  and  J.  H.  Hasescan. 


Some  ten  years  ago  the  senior  author  of  this  paper,  while  photo- 
ijraphing  interference  fringes  under  various  eondftions,  noticed  thai 
fringes  were  produced  aliout  the  path  of  an  electric  discliarge.  Owing  to 
the  press  of  other  worlc  furtlier  investigation  of  the  subject  was  post- 
poned. A  few  weelcs  since  the  sul>J(»ct  was  revived  and  arrangements 
were  made  to  continue  tlie  investigation. 

The  apparatus  consists  of  two  rectangular  wood  boxes  alK)ut  twelve 
feet  long,  tlic  larger  l)ox  about  eiglit  inches  square,  tlie  smaller  one  about 
six  inches  S(iuare  and  arranged  to  telescope  in  the  larger  box.  Tuns  the 
total  length  of  the  box  can  in*  made  anything  from  twelve  to  twenty-four 
feet.  Tlie  boxes  were  painted  dead  black  «m  the  ln.side.  The  far  end  of 
the  larger  box  is  provided  with  a  sort  of  cam<»ra  attachment  and  plate 
holder.  The  far  end  of  tin*  smaller  box  is  light  tight,  except  for  a 
metal  dis(».  which  lias  several  apertur«*s  bored  through  it,  the  aper- 
tures varying  in  diameter  from  .01  cm.  io  .."►  cm.  By  rotating  the  disc 
any  desired  ai)ertur(?  can  be  brought  \n\o  position  at  the  center  of  the 
end  of  the  box.  The  aperture  was  illuminated  by  the  blue  end  of  the 
spectrum  of  an  eUMtric  arc.  A  piec(»  of  ground  glass  was  placed  against 
the  outside  of  the  mt»tal  dis<-  to  insure  the  spreading  out  of  the  light  pass- 
ing through  the  aperture. 

The  needle  points  were  placed  near  the  center  of  the  box,  which  was 
made  about  twenty  feet  long.  The  points  were  charged  by  connecting 
them  to  the  knol»s  of  a  ten-inch  phite  induction  machine  driven  by  an 
electric  motor. 

Interferen<'e  fringes  were  produced  whether  the  discharge  was  visible 
or  invisible,  continuous  or  intermittent,  and  whether  between  points  or 
small  spheres.  On  some  of  the  plates  taken  with  the  needle  points  1  ciu, 
apart  and  with  an  invisible  discharge  three  dark  bands  can  be  seen  on 
either  side  of  the  (hu'k  central  band  c(»unecting  the  two  points. 

Sufficient  work  has  not  been  done  to  warrant  an  attempt  at  an  ex- 
planation of  the  results  obtained,  therefore  further  results  will  be  reservetl 
until  others  have  been  obtained  that  may  throw  some  light  on  the  subject. 
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CuscuTA  Americana  L. 


Stanley  Coulter. 


In  a  study  of  the  genus  Cuscuta  a  peculiar  situation  in  regard  to 
Cuscuta  Americana  L.  arose,  which  may  prove  of  interest.  The  history 
of  this  species  seems  evident.  The  original  plant  was  collected  by  Sir 
Hans  Sloane  in  Jamaica  and  is  described  in  Hist.  Jamaica.  1707,  vol.  1, 
p.  201.  Gronovius  in  1743  determined  a  specimen  collected  by  John  Clay- 
ton to  be  the  same  as  the  Sloane  plant,  to  which  he  definitely  referred; 
Plantae  Vlrginica.  p.  18:  1743.  Linna-us,  1753,  in  Sp.  PI.,  vol.  1,  p.  124, 
copies  the  description  of  Ijronovlus  verbatim  and  gives  the  form  its  l)i- 
nomial  name.    Linnanis  refers  specifically  to  PI.  Virg.,  p.  18. 

It  is  clear,  then,  that  Sloane's  plant  in  the  South  Kensington  Museum 
should  stand  as  the  type  of  Cuscuta  Americana  L.  That  as  a  matter  of 
fact  our  present  Cuscuta  Americana  L.  is  a  very  different  plant  from  that 
of  Sir  Hans  Sloane  will  perhaps  be  clear  from  the  discussion  which  fol- 
lows. Indeed.  Cuscuta  Americana  L.  as  at  present  understood  seems  to 
have  arisen  \>ithout  a  type  upon  whic^h  to  rest. 

Through  the  courtesy  of  the  authorities  of  the  South  Kensington 
Museum  I  was  enabled  to  study  the  Sloane  plant  somewhat  carefully, 
with  the  following  results: 

Calj/.v  gamosepalous;  tube  short;  lobes  coriaceous  in  center,  mem- 
branous at  edges;  diverging  at  an  acute  angle;  apex  abruptly  acute;  large 
cells  (plainly  made  out  with  hand  lens)  irregularly  scattered;  membranous 
part  of  lobes,  as  well  as  inner  and  outer  surface  of  petals,  thinly  clothed 
with  velvety  trichomes.  I^bes  of  calyx  one-half  longer  than  the  tube, 
the  tips  meeting  those  of  the  reflexed  lobes  of  the  corolla.  Ix>l)es  rather 
spreading,  at  least  not  closely  appressed  to  tube  of  the  corolla. 

Corolla;  tube  urceolate.  about  2  mm.  long;  lobes  reflexed,  obtuse,  sep- 
arating from  each  other  by  a  narrowly  acute  angle,  about  one-half  as  long 
as  the  tube.  In  nuiny  cases  margins  of  petals  infolded,  which,  however, 
may  be  due  to  imperfect  drying. 

t<tantnis  ai)parently  four,  about  one-haif  ns  long  as  lobes  of  the  corolla, 
though  exscrted  on  account  of  the    retlex(  •]  habit  of  tlw'  lobes. 

^7///r^•  as  long  as  tube  of  corolla,  widely  diverging. 

^^tiffiiifiii   deckUKlly   globose-capitate. 
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Inflorescence  in  cymose  clusters  of  various  sizes:  peduncles  often 
branched;  pedicels,  which  are  of  varj'iug  length,  hearing  a  single  flower. 
Peduncles  very  generally  .stronger  than, the  stems  from  which  they  arise. 
Pedicels  in  the  majority  of  instanc^c^  from  10  to  15  mm.  long.  Sloane's 
note  that  flowers  arise  from  **single  side  of  stalk"  seems  well  taken, 
though  his  added  statement,  "as  others  of  this  kind  are,"  needs  modifica- 
tion. 

Stern,  closely  appressed  to  stem  of  host  where  haustoria  are  developed 
and  in  such  places  strengthened  and  rou<;hened.  It  also  presents  a  large 
number  of  free  ends  which  branch  somewhat  freely,  each  l^ranch  being 
subtended  by  an  evident  loaf -scale  from  1  to  3  mm.  long.  The  free 
branches  have  a  twisted  appearance  and  twine  freely  about  each  other. 
The  plant  as  a  whoie  is  straw  colored. 

The  abundant  material  permitted  the  dissection  of  the  flowers,  giving 
the  following  additional  characters: 

Flower  generally  four-parted,  in  this  differing  from  the  majority  of 
American  Cuscutas. 

Anthirrs  somewhat  sagittate,  filaments  strong. 

Scales  large,  about  one-half  length  of  filament:  united  at  base;  deeply 
cleft  near  top,  less  deeply  at  sides,  intervening  arch  not  fringed. 

SepaJs  narrowly  elliptical,  the  acuminatlon  being  really  a  cuspidation. 

Petals  delicate  in  structure  with  but  few  large  cells;  elliptical,  obtuse; 
reflexed  fully  one-third  of  their  length. 

Ovary  lenticular,  rather  sharp-edged.  In  early  anthesis  styles  are 
about  length  of  ovary;  later  they  become  as  long  as  corolla  and  very 
prominent.  The  styles  are  somewhat  thick,  awl-shape,  and  the  globose 
character  of  the  stigma  is  apparent  from  the  first. 

This  Is  Sloane's  Jamaica  plant  as  1  was  able  to  make  out  Its  char 
acters  after  an  extremely  careful  study. 

The  Linmean  description  in  Sp.  PI.  (1753),  p.  124,  is  as  follows: 

*'(\  Americana. 

Cuscuta  floribus  penduncrulatis. 

Cu.scuta  caule  apliylio  volnl)ili  repente  (Gron.  Fl.  Virg.  p.  18). 

Cuscuta  inter  majorem  vi  minorem  meaia,  filamentis  longis  et 
fiorilms  late  sui)er  ari)ores  et  campos  se  extendens.    Habitat  in  Virginia." 

This  is  a  verbatim  coi>y  of  Gronovius'  description  of  **Cuscuta  inter 
majorem  et  minorem  media"  in  Flora  Virginica.  Pas  Prima,  p.  18,  1743. 


209 

Gronovius  in  turn  closely  followed  the  dencription  of  Sloane  in  his  Hist. 
-Jamaica,  vol.  1,  p.  201  (1707),  t.  128.  f.  3,  his  added  characterizations  being 
of  very  doubtful  value. 

Through  the  courtesies  of  the  officials  of  the  Linnaean  Society  I  was 
able  to  examine  the  Cuscutce  in  the  Linna^an  collection.  This  collection 
had  evidently  been  examined  by  Dr.  Engelmann  in  his  study  of  the 
gepus  and  his  penciled  annotations  were  upon  the  various  sheets.  There 
are  three  sheets,  each  of  which  is  labeled  C.  Americana  in  the  well  known 
writing  of  Linnaeus.  One  of  these  is  evidently  Cuscuta  Gronovli  Willd, 
and  Dr.  Engelmann  fo  regarded  it,  as  is  shown  by  liis  annotation.  An- 
other is  probably  Cuscuta  umbellata  H.  B.  K.,  at  least  it  was  so  referred 
by  Dr.  Engelmann,  and  whether  the  reference  be  correct  or  not,  the  plant 
is  certainly  not  the  same  as  that  upon  the  other  two  sheets.  It  is  on  the 
plant  upon  the  remaining  sheet  that  Dr.  Engelmann  rests  his  conception 
of  the  Cuscuta  Americana  of  Linnaus.  It  might  be  a  fair  question,  in 
passing,  as  to  why  either  of  the  other  sheets  might  not  have  been  selected 
as  the  basis  of  the  Linnn^an  C.  Americana. 

The  plant  upon  the  third  sheet,  then,  is  to  be  taken  as  representing 
the  notion  of  Linnaeus  of  the  species  under  consideration.  The  specimen 
upon  this  sheet  conforms  fairly  to  Engelmann's  description  and  also  to 
that  of  Choisy,  1841,  although  it  might  be  said  that  Choisy's  figures  of 
C.  Americana  L.  in  Choisy's  Cuscuta,  Jan.  21,  1841,  No.  51.  p.  186  tab.  4, 
f.  4,  could  not  have  been  derived  from  his  description  of  the  species  in  his 
**Cuscuta  enumeratio."  The  most  cursory  comparison  of  the  description 
and  drawings  will  make  this  fact  plain. 

The  form  upon  this  sheet,  however,  is  not  the  same  as  Sloane's  plant. 
A  careful  study  and  dissection  of  the  plant  gives  the  following  characters: 

Cnli/j'  5-parted,  polysepalous;  lobes  oval,  acute,  diverging  from  each 
other  at  an  acute  angle,  coriaceous  throughout,  about  as  long  as  calyx 
tube.  The  calyx  is  quite  large,  being  scarcely  exceeded  by  the  corolla. 
No  evidence  of  large  cells,  although  und(?r  hand  lens  the  texture  of  the 
sepal  is  seen  to  be  coarse,  simulating  veining. 

Corolla  5-parted.  Tul)e  at  first  cylindric,  later  somewhat  urceolatc 
because  of  increase  in  size  of  ovary.  Tube  scarcely  longer  than  calyx. 
Lobes,  oval,  acute,  finally  reflexed  about  one-fourth  length  of  tube;  in 
young  flowers  erect  or  spreading.  Delicate  in  structure,  no  evidence  of 
large  cells. 

14— A.  OF  SciiKCi.  '04. 
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Stunmis,  scarcely  exsertt'd.  in  tho  majority  of  cases  uot  at  all.  Flla 
mcuts  stroll)^:,  anthers  not  sagittate. 

i^icalca  al)out  one-half  tlie  length  of  the  petals,  nnited  at  the  base,  arch 
narrow;  top  of  scale  deeply  fringed,  the  finibrhitions  often  branchiug; 
sides  of  scales  much  less  deeply  fringed,  arches  not  at  all.  Base  of  scales 
plainly  bilobate,  as  is  often,  tlioiign  not  always  the  case. 

SiylcH  two.  parallel,  short,  sul)e(iual.  scarcely  exserted,  in  the  majority 
of  cases  not  at  all. 

Ovary  somewhat  globose,  showing  slight  tendency  toward  triaugu- 
larity,  evidently  due  to  development  of  three  seeds.  Styles  only  about 
one-half  the  length  of  ovary;  stigmas  globose-capitate. 

Floxcvrs  from  2-4  mm.  long  and  nearly  as  broad. 

Inflorescence:  Flowers  gathered  in  clusters  of  various  sizes,  though 
none  of  the  clusters  exceed  S  mm.  in  diameter.  Clusters  contain  from  3-5, 
up  to  10-lG  flowers.  Flowering  branches  thickened,  rugose,  often 
branched.  Pedicels  short,  single  flowered,  the  flowers  in  many  cases  seem- 
ing sessile. 

Scale  leaves  small,  sub-triangular,  acute,  membranaceous. 

Stem,  where  closely  appressed  to  host-plant,  strong,  rugose,  dark 
colored,  almost  brown.  Free  stems  slender  smooth,  often  branching. 
Scale  leaves,  more  elongate  and  less  acute  than  those  found  on  flower 
branches,  occur  on  free  portions  of  the  stem. 

The  individual  flowers  have  no  bracts,  although  the  floral  clusters  are 
subtended  by  two  or  more  membranaceous  bracts  from  1-2  mm.  long  and 
perhaps  two-thirds  as  wide. 

It  is  very  evident  that  the  plant  in  the  Linnoean  collection  is  far  re- 
moved from  the  Jamaica  plant  of  Sloane  In  the  South  Kensington  Mu- 
seum. 

Grisebach,  in  Fl.  of  British  West  Indies,  London,  1864,  includes  Ameri- 
cana and  makes  direct  reference  to  Sloane,  t.  128,  f.  4,  but  the  description 
shows  that  the  plant  he  so  refers  is  not  that  of  Sloane.  The  following 
characters  (Fl.  Brit.  West  Ind.  (ISiVt),  p.  470)  mark  his  plant: 

1.    Pedicels  shorter  than  flowers. 

1.    Calyx  little  exceeded  by  corolla. 

.'i.    Calyx  lobes  short,  rounded. 

4.  Corolla  5-parted,  lol>es  erect. 

5.  Scales  small. 
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That  much  confusion  1ms  resulted  from  this  uncertaintj'  as  to  the  type- 
feature  of  Cuscuta  Americana  L.  is  evidenced  by  a  study  of  the  various 
large  herbaria. 

Thus  the  C.  giaveolens  H.  B.  K.  (Nov.  Gen.  et  Sp.  a,  p.  122,  1818)  can 
scarcely  be  a  synonym  of  C.  Americana  L.  if  the  description  there  given  is 
at  all  accurate. 

In  the  collections  at  the  Kew  gardens,  21801)  and  21810.  Dr.  A.  Glazier, 
Brazil,  cliiefly  from  Province  of  Goyaz.  18JX5,  are  neither  the  C.  Americana 
of  LinniT?us  and  Engelmauu.  nor  yet  are  they  Sloane's  plant.  Herb. 
Guatemalens,  5ii,  Jan..  1864,  Gust.  Bernoulli,  and  Herb.  Guatemalens, 
lOia  Bernoulli  and  Cairo,  with  Herb.  Mus.  Paris  8^53.  Region  de  Orizaba, 
M.  Bourgeau,  1805  .l800,  all  mounted  on  same  sheet  and  labeled  C.  Ameri- 
cana are  C.  congesta. 

Ex  Plantis  Guatemalensibus,  quas  edidit  John  Donnell  Smith,  No.  855, 
C.  Americana  L.  forma  floribus  majusculis,  Coban,  Dept  Alta  Verapaz. 
Altitude  4,3(K)  feet.  January,  188G.  Legit  H.  von  Tuerckheim,  is  neither  C. 
Americana  nor  a  variety  of  it;  the  long  slender,  acuminate  corolla  lobes 
evidently  throwing  it  in  quite  a  different  section  of  the  genus. 

Such  a  list  might  be  greatly  extended,  but  enough  has  been  indicated 
to  show  into  wliat  inextricable  confusion  we  have  come  because  of  this 
absence  of  a  recognized  type  form  for  this  species. 

Personally  I  am  not  attempting  any  decision  in  the  matter;  I  am 
simply  reciting  facts  coming  under  my  observation.  If  Sloaue's  Jamaica 
plant  is  the  type  of  C.  Americana  L.,  then  the  form  in  the  Linnaean  col- 
lections, so  labeled  by  Linmous  and  reaffirmed  by  our  last  specialist  in  the 
group  can  not  be  C.  Americana,  for  it  is  not  the  same  plant.  If  the  form 
in  tlie  Linna?an  collection  be  taken  as  the  type,  what  is  the  name  of 
Sloane's  plant?  How,  also  can  it  be  assumed  that  any  other  plant  than 
Sloane*s  was  in  mind  in  view  of  the  references  of  Gronovius  and  Linnseus 
to  it  specifically,  references  continued  as  late  as  1797,  when  in  Linne  Sp. 
PI.  Willdenow,  edn.  IV.,  vol.  1,  page  702,  we  find  at  the  conclusion  of 
the  characterization,  "Habitat  in  Virginlne  fructibus  et  at  littora  maris  in 
herbis  Jamaicixi  (v.  s.)"?  Gmelin,  also  in  his  Sys.  Veg.,  1796,  vol.  1,  p. 
285,  refers  to  Sloane's  plant,  as  does  also  Vitman  in  his  Summa  Plant, 
1790.  vol.  1,  p.  340. 

How  the  riddle  shall  be  read  in  view  of  these  facts  is  left  to  adepts 
in  nomenclature.    It  is  entirely  beyond  my  powers. 
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On  thk  Nomenclature  of  Fuk«i  Having  Many  Fruit-Forms. 


J.  C.  Arthur. 


(Abstract.) 

The  paiKT  begins  with  a  statement  of  the  views  of  Dr.  Magnus  aiul 
others,  who  hohl  tliat  with  such  forms  as  the  hett^nvclous  rusts  the  action 
of  the  hiw  of  priority  in  the  selection  of  specific  names  should  extend 
only  to  names  applied  to  the  teieutosiioric  form.  Thus,  the  common  grain 
rust  should  be  called  Purvhiia  <jnnuinis  Pers.,  and  not  Purcinia  ifovuliformin 
(Jacq.)  Wottst. 

The  argument  is  upheld  tliat  this  view  phictically  rests  upon  the 
inference  tliat  tlie  genus  Puccinia  is  a  foim-gcnus  liased  upon  the  teleuto- 
sporic  stage.  A  true  genus,  it  is  maintained,  must  of  necessity  embrace 
all  stages  of  development  and  all  structural  parts  of  every  species  under 
it.  The  name  of  the  genus,  as  well  as  that  of  the  siiecies  must,  moreover, 
so  far  as  its  nomenclatorial  treatment  is  concerned,  be  considered  as 
simply  api>ellative,  and  witliout  regard  to  its  derivation  or  significance. 

These  ideas  are  elucidated  with  a  variety  of  illustrations.  The  conclu- 
sion is  drawn  that  with  clear  concepts  of  this  nature  tliere  can  be  r.o 
question  of  the  desirability  of  applying  the  law  of  priority  to  fungi  with 
many  fruit-forms,  in  a  manner  similar  to  its  use  among  phanerogams. 

The  proper  name  for  the  common  grain  rust,  according  to  tli!s 
method.  Is  Pmrin'm  iiovullfnrwia  (.Iac(|.)  Wettst. 
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Pollination  of  Campanula  Americana  and  Other  Plants. 


Moses  N.  Elrod. 


CawiKinula  Americana  L.  is  markedly  proterandrous.  In  the  bud  the 
antht'is  are  in  contact  with  the  pilose  two-thirds  of  the  style  and  dis- 
charj?L'  their  pollen  introrsely  before  the  corolla  opens.  As  the  flower  bud 
opens  the  filaments  wither  beyond  their  more  persistent  bases.  In  the 
meantime  the  style  ^rows  rapidly  in  length,  so  that  in  a  few  hours  it 
is  long-exserted.  declined  and  the  pilose,  pollen  covered  end  turned  up- 
ward. No  matter  whether  the  flower  is  on  an  erect  or  inclined  branch 
the  pilose  end  always  turns  upward,  while  the  other  portion  of  the  style 
assumes  a  horizontal  or  slightly  declined  position.  One  or  two  days  after 
the  bud  has  opened  the  hairs  on  the  style  begin  to  wither  and  drop  their 
cliarge  of  pollen.  At  the  same  time  stigmatic  papilla*  are  expo.-sed  and 
ready  for  cross-pollination.  Nectar  is  secreted  by  a  fleshy  disk  surround- 
ing the  base  of  the  style,  and  is  protected  from  rain  and  the  predatory 
incursion  of  many  insects  by  the  triangular  bases  of  the  flve  stamens. 

Honey-bees  and  the  beautiful  metallic-green  Agaostemon  radiatus  Say 
are  frequent  visitors.  They  readily  gain  access  to  the  honey  by  lighting 
on  the  petals  of  the  rotate  corolla  and  inserting  the  tongue  between  the 
style  and  bases  of  the  stamens.  Their  visits,  however,  do  not  i>romote 
fertilization,  as  their  movements,  in  approaching  the  flower  or  in  collect- 
ing honey,  never  bring  them  into  contact  with  the  pollinated  portion  of 
the  style  nor  do  they  ever  touch  the  stigma. 

C.  Americana  is  cross-fertilized  by  a  leaf-cutter  bee,  Megachile  brevis 
Say.  It  differs  from  the  honey-bee  in  its  structure  and  the  way  in  which 
it  approaches  the  honey  disk.  It  is  armed  with  a  dense  brush  of  hairs 
on  the  under  side  of  the  tail,  instead  of  having  pollen  baskets  on  the 
legs;  it  comes  to  the  flower  on  the  wing,  in  a  direct,  unhesitating  way, 
o\er  tlie  upturned  stigma,  which  it  frequently  touches  with  the  hairs  of 
its  tail;  it  settles  on  the  style  with  its  head  directed  away  from  the 
stigmatic  end  of  that  organ,  and  never  comes  in  contact  with  the  corolla 
except   with  its   fore  feet.     While  in  this  position  collecting  honey  the 


Note.— I  am  indebted  to  Mr.  Ashmead.  Bureau  of  Entomoloiry.  Department  of 
Airriculture.  for  identifyingr  the  bees  named  in  this  paper. 
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hairs  of  its  tail  are  in  contact  witli  tlie  i>ilose  portion  of  tlie  style  and 
become  pollinated,  if  the  flower  has  recentlj'  come  into  l»loom  and  the 
style  has  not  yet  shed  its  hairy  coating.  Hnt  this  leaf-cntter  is  not  wholly 
dependent  on  its  position  while  collecting  honey  for  a  snpply  of  pollen. 
On  several  occasions  it  was  seen  clinging  to  tlie  style  and  transferring 
pollen  to  its  abdomen  with  its  hin<Megs.  a  maneuver  that  no  other  bee 
seems  capable  of  performing.  With  the  hairs  of  its  tail  charged  with 
pollen  it  is  easy  to  understand  how  cross-fertilization  is  effected,  as  it 
passes  from  one  flower  to  anothef:  and  so  systematic  are  the  movements 
that  they  appear  to  be  evolved  for  the  purpose  they  fulfll.  So  far  as 
the  writer  has  been  able  to  discover,  no  other  insect  than  .1/.  hrccis  is  of 
use  in  fertilizing  the  tall  bellflower.  Another  leaf-cutter,  MiyavhUc  hi- 
frayilis  Cresson,   was  often   seen   collecting  honey   from   Impatiens  ai.rca 


Figures.    Campancla  Americana  L. 

a.  Trianerular  bases  (►f  stamens. 

b.  Pilose  end  of  style  covered  witli  pollen  and  bee  collecting  honey. 

c.  Style  denuded  of  hairs,  bee  about  to  brusli  against  lobes  of  stigma. 

d.  Style  denuded  of  hairs  and  bee  in  position  on  style  while  collecting  honey. 


Muhl.  and  pollen  on  Hdianthua  annuKs  L.  growing  nearby,  but  was  never 
seen  on  C.  Americana. 

The  tall  bellflower,  on  wliich  the  observations  descril>ed  were  made, 
grew  in  the  back  yard  of  a  city  residence,  and  was  in  bloom  from  July 
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to  November  8,  19<)4,  at  Avliich  last  date  forty-sevtn  perfect  flowers  were 
counted.  Long  before  November  heavy  frost  had  ended  all  insect  visits 
and  the  plant  had  been  dependent  on  self-pollination  for  fertiliwition  for 
a  month.  With  frost  came  some  noticeable  changes  in  the  mechanism 
of  the  flower.  The  end  of  the  style  was  not  so  uniformly  bent  upward, 
and  the  pollen-bearing  hairs  were  much  more  persistent.  During  the 
latter  period  self-fertilization  was  effected  by  the  lobes  of  the  stigma 
bending  back  until  the  papillose  extremities  touched  the  pollinated  hairs. 
The  same  movement  may  have  o<*curred  earlier  in  the  season,  but  if  it 
did  it  was  not  so  obvious,  and  many  times  it  would  have  been  useless,  as 
the  styles  were  denuded  of  their  hairy  appendages,  and  the  lobes  not 
yet  reflected  more  than  usual. 

Within  the  inflated  limb  of  Pcntstvwon  PvHtstrmon  (L)  Britton  the  fila- 
ments are  free,  and  clustered  with  the  style  inider  the  upper  lip.  One 
pair  of  the  didynamous  filaments  is  nearlj'  free  from  the  corolla  tube, 
while  the  other  pair  and  the  sterile  filament  are  imbedded  in  the  wall 
of  the  tube  below  the  inflation.  The  bases  of  the  free  filaments  are 
dilated,  with  a  concavity  on  the  inner  faces  in  which  honey  is  secreted. 

As  a  result  of  this  arrangement  the  throat  of  the  corolla  is  so  ob- 
structed by  the  two  free  filaments  and  the  style  as  to  prevent  any  insect 
from  reaching  the  honey  glands,  without  some  special  adaptation  to  over- 
come the  obstruction.  To  secure  honey  the  visiting  insects  must  be  armed 
with  a  stout  pair  of  jaws  to  force  an  opening  between  the  filaments  and 
style  and  with  a  tongue  14  mm.  long.  These  necessary  equipments  are 
found  in  Anthophoni  ahnipta  Say,  a  small  bumble-bee.  For  two  seasons 
this  bee  has  been  the  only  insect  seen  to  enter  the  corolla  of  a  large, 
cultivated  plant,  under  daily  observation  while  in  bloom.  Anthophorae 
never  missed  i)uttlng  in  an  appearance  during  some  part  of  the  day,  if 
the  weather  was  fair,  and  sometimes  as  many  as  half  a  dozen  were  seen 
on  the  plant  at  the  same  time. 

Anthophonv  ahvuitUr  never  w^ere  seen  collecting  pollen,  but  as  they 
forced  their  bodies  into  the  inflated  portion  of  the  flower  they  were  well 
dusted  with  it  on  their  hairy  backs.  This  pollen  was  carried  to  the  next 
stigma  under  which  they  passed,  where  some  of  it  was  left,  provided 
the  stigma  was  ready  to  receive  it.  Usually  the  stigmatic  end  of  the 
style  is  pressed  against  the  upper  lip  of  the  corolla  during  the  first  day 
r»f  anthesis.  after  that  period  it  is  bent  downward  and  is  cross-fertilized 
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by  coming  into  contact  witli  tlie  pollinate*!  Ijaek  of  a  passing  Anthophora 
in  searcli  of  lioney.  Tliere  does  not  seem  to  be  any  provision  for  the  self- 
fertilization  of  P.  Pentstemoji. 

The  longer  of  the  dimorphic  pistils  of  Mertensia  yinjinicu  (L)  D.C.  are 
of  the  same  length  as  the  stamens  and  may  be  self -fertilized  by  contact 
with  the  dehiscing  anthers.  The  shortest  of  the  other  form  do  not  reach 
beyond  the  end  of  the  narrow  tube,  and  are  fertilized  l)y  honey-bees. 
Honey  is  secreted  at  the  base  of  a  tube  ^o-  mm.  long  and  is  further  pro- 
tected by  a  pubescent  ring  2  mm.  above  the  receptacle.  No  insect  was 
found  on  the  flowers  that  could  reach  the  honey  in  a  legitimate  way,  but 
a  big  bumble-l)ee  was  seen  on  the  corolla  making  slits  in  the  tube  just 
above  the  pubescent  ring.  Through  the  opening  the  tongue  of  the  bee 
was  inserted  and  the  honey  removed,  with  ease,  as  it  passed  rapidly  from 
one  flower  to  another. 

A  calendine  poppy.  i<t!flophoni}n  aiphifllutn  (Mich.)  Nutt.,  under  culti- 
vation came  into  bloom  April  23.  early  in  the  forenoon.  At  3:4<)  p.  m. 
the  petals  began  closing  and  by  sundown  were  completely  folded  over  the 
stamens.  Although  it  was  raining  tlie  next  day  the  petals  under  obser- 
vation again  openetl  in  all  their  golden  splendor.  It  was  not  clearly  evi- 
dent that  the  stamens  of  this  plant  were  proterandrous.  though  the  stigma 
greatly  increased  in  size  after  tlie  bud  had  oi)ened.  Usually  the  flowers 
did  not  witlier  under  two  days.  Small  bees  were  noticed  crawling  on  the 
flowers,  a  single  honey-ljee  was  seen  collecting  pollen,  and  it  is  prob- 
able ci OSS-fertilization  was  the  result  of  their  movements.  Flowers  pro- 
tected by  a  net  from  insect  visitors  produced  capsules  of  the  normal  size, 
well  filled  with  seeds. 

In  July  it  was  noticed  that  while  the  calendine  poppy  was  producing 
an  abundance  of  seeds  none  could  he  found  on  the  ground  under  the 
plant.  The  seeds  of  a  dehiscing  capstde.  which  were  placed  in  a  heap 
on  a  small  stone,  all  disappeared  by  next  morning.  When  it  was  recalled 
that  ants  are  known  to  carry  small  seeds  into  their  nests  they  were  sus- 
pected of  carrying  them  away.  This  inference  seemed  prol>able,  as  the 
seeds  were  provided  witli  a  fleshy  crest  on  one  edge  which  an  ant  could 
grasp.  At  last  a  common  black  ant,  about  G  mm.  long,  was  seen  with  a 
seed  in  its  mouth  and  watched  until  it  disappeared  in  a  round  hole.  Later 
an  ant  was  followed  to  another  hole.  Tne  mouth  to  these  holes  was  level 
with  the  surface  of  the  ground  and  not  through  the  usual  hillock  of  sand 
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of  their  nesting  places.  They  were  located  5  dm.  from  the  stem  of  the 
plant,  and  when  opened  were  found  to  be  about  G  mm.  deep.  One  of 
them  was  tunnelled  along  the  edge  of  a  rotten  chip  and  contained  seven 
seeds.  The  crest  of  one  of  the  seven  seeds  was  withered  while  the 
papillae  of  the  others  were  plump.  Nothing  was  seen  to  indicate  that 
they  had  been  stored  for  food  or  that  the  crest  contained  anything  they 
cared  to  eat. 
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Additions  to  the  Indiana  P^lora. 


Chas.  C.  Deam. 


Ill  juhlitiou  to  the  spfries  taken  ])y  myself,  this  list  contains  fourteen 
species  1  received  tlirou^jli  an  exchange  with  L.  M.  Umbach,  Napersville, 
111.,  and  one  from  K.  B.  Williamson,  Hhiflfton,  Ind.  I  have  a  sheet  of  all 
the  plants  reported  in  my  herbarium.  My  species  have  all  been  verified 
at  the  National  Museum. 

Pam'rnm  horeal*'  Nash. 

In  the  swales  at  Miller,  Ind.,  June  2S,  1898.  by  L.  M.  Uml>ach. 
Pnnimm  ni(wrorarp<i  LeConte. 

Wells  County,  May  ;n.  1JK)8;  Steuben  County,  June  17,  1903;  Dune 
Park,  June  IH.  1900,  L.  M.  Umbach.  September  4.  1901,  by  Agnes 
Chase. 

Arinti(Ia  intermedia  Scribn.  &  Ball. 

In  moist  sands  at  Miller,  Ind.,  October  2,  18J)8,  by  L.  .M.  Umbach. 
Eiymm  (jlancm  Buckley. 

In  sand  at  Tine.  Ind.,  June  U9,  1898.  by  L.  M.  Umbacli. 
Eleot-htiris  ohfuam  Schultes. 

Wells  County,  August  23,  1897;  Miller,  Ind.,  July  20.  1898,  by  L.  M. 
T  ml)ach;  Steuben  County.  July  3.  1904;  Noble  County,  July  21, 
11  wu  ^^^^^^^^^^^^^^^^^^^^^ 

COftRECTION. 

Reported  by  Stanley  Coulter  in  Indiana  Academy  1900  page  187. 
Psilocarya  nitem  (Vahl.)  Wood. 

In  sloujrhs  at  Dune  Park,  Ind.,  September  12,  1899,  by  L.  M.  Urabach. 
Psilocarya  scirpoides  Torr. 

In  sloughs  at  Dune  Park,  Ind.,  September  2.  1898,  by  L    M.  Umbach. 

Wells  County,  May  13,  luud. 

Carex /estnrofra  Willd. 

In  swales  at  Clarke,  Ind.,  June  4,  1898,  by  L.  M.  Uinl)acli 
Clintoniit  horcnlv  (Ait. )  Raf. 

In  swamp  at  Miller,  Ind.,  May  14.  1898.  by  L.  M.  Umbach. 
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Salf'x  Bebhiann  Sarg. 

In  niarsh  at  Clarke,  Iiul.,  May  7.  18f)8,  l»y  L.  M.  Umbach. 
Snii.r  amyfjihdoidcs  Anders. 

In  marsli  at  Lake  Station,  Ind..  May  12,  IIKK),  by  L.  M.  Umliach. 
Chenopodium  glaucum  L. 

In  ballast  at  Miller,  Ind.,  August  20.  181)8.  by  L.  M.  Umbach 
Froelichia  Floridana  (Nutt. )  Moq. 

In  ballast  at  Aetna.  Ind.,  July  7.  IWK),  by  L.  M.  l^mliacli. 
Silene  vulgaris  (Moench.)  Garcke. 

In  ballast  at  Pine,  Ind..  June  17,  1899,  by  L.  M.  Uml)acli. 
Heuchera  hirsutfcoUis  (Wlieelock)  Rydb. 

Steuben  County.  July  4,  1904. 
0.r(dis  BnWmine  Small. 

Wells  County.  September  1.  19(^4;  Steuben  County,  September  9,  1904. 
Osalia  gmndiA  Small. 

Orange  County,  May  25,  1SH)1;  Franklin  County.  May  28.  1904. 
lU'x  HronxemiH  Brit  ton. 

Wells  County,  June  11,  1899;  Steuben  County,  July  4,  1904. 
Hgperinun  horecde  (Britton)  Bickuell. 

Wells  County,  in  low  border  of  lakes  in  Jackson  Township.  Septem- 
I)er  G,  1903. 
Viola  jHtpilionacfa  Pursh. 

Wells  County,  in  woods.  May  3.  1903. 
Helianfhemnm  inajus  (L. )  B.  S.  P. 

On  wooded  gravelly  hills  in  Steuben  County,  August  13,  1003. 
Epilobium  jmlmtre  L. 

Wells  County,  August  18.  1901;  Steuben  County,  August  13,  1903. 
Bartonia  ionaudra  Robison. 

Steuben  County,  September  11.  1904. 
Apocynum  hyperici/olium  Ait. 

Noble  County,  near  Rome  City,  July  21,  1904. 
Apocynum  puhescens  R.  Br. 

Kosciusko  County,  July  28,  1904. 
Teuerium  occidentale  A.  Gray. 

Steuben  County,  in  swamp  near  Gage  Lake,  August  12,  1903;  Kos- 
ciusko County,  in  swamp  on  east  side  of  Winona  Lake,  July  28, 
1904. 
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Lycopus  communiH  Bicknell. 

Wells  County,  September  2,  1900;  Steuben  County.  August  11,  1903. 
Physalis  heterophyUa  Nees. 

Wells  County,  August  22,  1899;  Steuben  County.  September  11,  1904. 
Physalis  Virginiana  intermedia  Rydb. 

Steuben  County,  June  17,  1903. 
Vihwmnm  casninoide^K  L. 

Steuben  County,' June  12,  1904.  in  clearing. 
Tn'wfteum  arundinaceum  Bicknell. 

Wells  County,  May  22,  1898. 
Chrysanthemum  Bahamita  L. 

Adams  County,  September  20,  1903.  by  K.  H.  Williamson.     Ksc*np(>d. 
Bidens  ndgata  Greene. 

Wells  County,  September  4,  1904. 
Cardmis  Hillii  (Oanby)  Porter. 

Steuben  County,  June  17,  1903.     Only  two  specimens  collected.     On 
wooded  hillside  one-half  mile  southeast  of  Gage  Lake. 
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Additions  to  the  Flora  of  Marion  County,  with   Notes  on 

Plants  Heretofore  Unreported  from  the  State 

of  Indiana. 


Benj.  W.  Douqlass. 


1. 

Woodsia  obtusa  Ton*. 

31. 

2. 

Dulichium  arundinaceum  Britten. 

32. 

8. 

Scirpus  debilU  Pursh. 

83. 

4. 

Carex  lupulina  Muhl. 

34. 

6. 

Carex  comosa  Boott. 

35. 

6. 

Trillium  sessile  L. 

36. 

7. 

Trillium  erect um  L. 

37. 

8. 

Polygonum  Virginianum  L. 

38. 

9. 

Allionia  nyclaginea  Michx. 

39. 

10. 

Nymph«a  advena  Soland. 

40. 

11. 

Nelumbo  lutea  Pers. 

41. 

12. 

Caltha  palustris  L. 

42. 

18. 

Delphinium  trichorne  Michx. 

48. 

14. 

Clematis  Vioma  L. 

44. 

15. 

Thalictrum  dioicum  L. 

45. 

16. 

Berberis  vulgaris  L. 

46. 

17. 

Jeffersonia  diphylla  Pers. 

47. 

18. 

Arabis  dentala  T-G. 

48. 

19. 

Cleome  spinosa  L. 

49. 

20. 

Opulaster  opulifolius  Kuntze. 

50. 

21. 

Cbmarum  palustre  L. 

61. 

22. 

Rosa  humilis  Marsh. 

52. 

28. 

Amelanchier  Canadensis  Medic. 

63. 

24. 

Crataegus  Cms -Gain  Ij. 

54. 

26. 

Robina  pseudacacia  L. 

55. 

26. 

Meibomia  nudiftora  Kuntze. 

56. 

27. 

Meibomia  rigida  Kuntze. 

57. 

28. 

Lespedeza  repens  Bart. 

58. 

29. 

Strophostyles  helvola  Britten. 

69. 

30. 

Oxalis  violaceae  L. 

60. 

Linnm  usitatissimum  L. 
Ptelea  trifoliata  L. 
Euphorbia  corollata  L. 
Euphorbia  commutata  Engelm. 
Ilex  verticillata  Gray. 
Vitis  ssstivalii  Michx. 
Hypencum  prolificum  L. 
Hypericum  sphierocarpum  Michx. 
Hypericum  perforatum  L. 
Hypericum  maculatum  Walt. 
Hypericum  mxUilum  L. 
Tmidennm  Virginicum  Raf. 
Viola  tenella  Mnhl. 
Cubelium  concolor  Raf. 
Aralia  racemosa  L. 
Panax  quimpxefolium  L. 
Thaspium  barbinode  Nutt. 
Conium  maadatum  L. 
Cicuta  maculata  L. 
Cornus  altemifolia  L. 
Nyssa  sylvatica  Marsh. 
Hypopitys  hypopitys  Small. 
Steironema  quadriflorum  Hitchc. 
Diospyros  Virginiana  L. 
Gentiana  Audrewsii  Griseb. 
Ipomoea  pandurata  Meyer. 
Hydrophyllum  Virginicum  L. 
Hydrophyllum  Canadense  L. 
Mertensia  Virginica  D.  O. 
Scutellaria  cordifolia. 
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61. 


64. 
66. 
66. 
67. 


70. 
71. 
72. 


Koellia  Jlexuosa  MacM. 
Koellia  Virginiana  MacM. 
Lycopus  Americarms  Mnhl. 
Mentha  spiccUa  L. 
Physalis  Virginiana  Mill. 
Collimia  verna  Nutt. 
Mimtdiis  ringens  L. 
Afzelia  macropkylla  Knntze. 
Gerardia  tenuifolia  Valil. 
Houstonia  ccendea  L. 
Hovistonia  cUiolata  Torr. 
Triofteum  perfoliatum  L. 


73.  Lobelia  spicata  Lam. 

74.  Nabalus  altimmus  Hook. 

76.  Vemonia  Noveboracemis  Willd. 

76.  ISolidago  Canadenfis  L. 

77.  Euthamia  graminifolia  Nutt. 

78.  Antennaria   plantaginifolia    Rich- 

ards. 

79.  Gnaphalium  obtvsi folium  L. 

80.  Dysodia  papposa  Hitchc. 

81.  Krechtiies  hieraci folia  Raf. 

82.  Mesadenia  atri pi ici folia  Raf. 
88.  Senfcio  aureus  L. 


New  State  Plants. 

Tradescantia  breiicaulin  Raf. 

Short   stemmed    spiderwort.      Growing   on   hillsides   near   Alliance, 
Marion  CJounty. 
Tradescantia  bracteata  Small. 

Long  bracted  spiderwort.    Found  in  similar  localities  to  the  last  and 
associated  with  it. 
Tfdaspi  arvense  L. 

Penny  Cress.    On  R.  R.  near  Indianapolis.    Rare. 
Sisymbrium  altissimum  L. 

On  R.  R.  near  Broad  Ripple,  Marion  County.    Rare. 
Camelina  microcarpa  Andrz. 

Waste  fields  near  Fair  Grounds  at  Indianapolis. 
Physostegia  parviflora  Nutt. 

Western  Lion's  Heart.     Along  White  River  at  Broad  Ripple,  Marion 
County. 
Solauum  Torreyi  A.  Grey. 

Dry  fields,  Hancock  County.    Spreading.     Reported  to  me  by  Jacob 
Schramm. 
Homtonia  tenuifolia  Nutt. 

Slendar  leaved  Houstonia.    Dry  hills  in  northern  part  of  Marion  County. 
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Additions  to  thb  List  op  Gall-Producing  Insects 
Common  to  Indiana. 


Mel  T.  Cook. 


Two  years  ago  the  writer  presented  a  list  of  forty  species  of  gall- 
producing  insects  common  to  Indiana,  One  year  ago  an  additional  list  of 
eleven  species  was  presented  to  tlie  Academy.  It  was  at  first  intended 
to  malce  as  complete  a  list  as  possible  and  then  to  give  a  more  extensive 
discussion  of  these  very  interesting  insects  and  the  abnormal  growths 
produced  by  them.  However,  a  change  of  residence  has  made  a  change 
of  plans  necessary. 

The  following  is  a  list  of  species  which  have  come  to  my  attention 
within  the  past  year  and  previous  to  my  leaving  Indiana. 

Hemiptera. 

52.  Pemphigus  vagahundus  Walsh. — PoptUm  deltoides  Marsh. 

53.  Haniameb'stis  spinosus  Shimer.     Hamamelis  Virginiana  L. 

DiPTERA. 

54.  Ceridomyia  clavula  Bent.     On-nus  florida  L. 

55.  Cecidomyia  cenm-serotinue  O.  S.     Prunus  serotinae  Elirh. 


Hymenoptera. 


56. 

Amphiholips  pninm  Walsh. 

Querctts  sp 

57. 

Cynips  piHum  Fitch. 

Qtiercm  alba  L. 

58. 

Dnjophanta  radicola  Ashm. 

Quercus  alba  L. 

59. 

Neuroterus  rileyi  Bassett. 

Qiiercm  prinm  L. 

60. 

Rhodites  radicum  0.  S. 

R()»a  Carolina  L. 

61. 

Rhodites  diMitcenis  Harris. 

Roaa  Carolina  L. 

62. 

Rhifdiies  globulm  Bent. 

Rom  Carolina  L. 

Arachnida. 
68.     Acarus  serotinae  Bent.     Prunus  serotina  Ehrh. 
15-A.  OF  SCII5CI,  '04. 
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No8.  52,  56  and  60  were  sent  to  me  by  Mr.  F.  C.  Senour,  of  New 
Augusta,  Indiana.  The  others  and  also  specimens  of  No.  52  were  col- 
lected by  me  near  Greencastle,  Indiana. 

We  have  now  a  list  of  sixty-three  species,  representing  twenty-five 
genera  and  live  orders  of  insects,  including  Arachnida.  The  host  plants 
represent  eleven  orders,  fourteen  families  and  eighteen  genera. 
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Tyloses  in  Brosimlm  Aubletii. 


Kathekine  E.  Golden. 


The  wood  of  Brosimiim  Aubletii  has  been  given  various  common 
names,  as  leopard- wood,  letter- wood,  and  snake- wood,  on  account  of  the 
mottled  appearance  of  part  of  its  heart  wood.  It  is  a  very  hard,  compact 
wood,  dark  brown  in  color,  and  has  part  of  the  heartwood  beautifully 
mottled  with  black.  The  mottling  is  due  to  the  sclerenchymatous  tyloses 
which  till  its  trachea?. 

The  wood  is  composed  of  a  mass  of  fine  fibres,  nearly  round  in  trans- 
verse section,  and  arranged  in  fairly  regular  radial  rows.  The  fibres 
are   flattened    tangentially    when   adjoining   either   parenchyma    cells    or 
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^  ? 

Leopard-wood.    Tans:.  Sect.    (  x  300  ) 


trachea?.  The  tradiea*  are  scattered  promiscuously  throughout  the  fibres, 
either  singly  or  in  groups  of  two  to  four.  They  are  finely  pitted,  and  con- 
sist of  vessels  and  tracheides.  rarenchyma  occurs  around  the  trache», 
sometimes  in  single  rows,  sometimes  irregularly  grouped,  also  In  tangen- 
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tial  lines,  and  in  regular  radial  rows,  having  blind  ends,  as  they  seem  to 
start  and  to  stop  anywhere.  The  tangential  rows  branch,  the  branches 
running  into  other  rows  or  joining  with  the  cells  around  trachea?.  Some- 
times the  tangential  and  radial  rows  are  so  regular  that  they  give  the 
wood  a  cross-barred  appearance. 

The  medullary  rays  consist  of  very  narrow,  long  cells,  the  long  diam- 
eter running  in  a  radial  direction.  They  are  from  one  to  four  cells  wide, 
the  more  common  number  being  two.  They  are  from  about  fifteen  to 
fifty  cells  in  height,  though  an  accurate  count  could  not  be  made,  due 
to  the  presence  in  every  ray  of  larger  btierenchymatous  cells.  One  or 
more  of  these  sclerenchymatous  cells,  having  fairly  thick  walls,  occur  in 


Leopard-wood.    Trans.  Sect.    (  x  300 ) 

each  ray,  either  at  the  end  or  throughout  its  h€»ight.  In  all  cases  a 
sclerenchyma  cell  occupies  the  place  of  two  to  four  of  the  regular 
parenchyma  cells  and  seems  to  be  the  result  of  tlie  merging  of  a  number 
of  the  parenchyma  cells.  They  are  seen  to  best  advantage  in  the  tangen- 
tial section. 

In  a  similar  way  the  radial  rows  of  parenchyma,  though  as  regular 
in  their  formation  as  the  rays,  are  easily  distinguished  from  the  rays  by 
their  greater  size  and  sclerenchymatous  v.  alls. 
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All  the  elements  of  the  wood,  including  even  the  wood  fibres,  have 
their  lumina  filled  with  a  brown  to  black  solid  coloring  matter.  The  walls 
of  the  elements  are  not  impregnated  with  the  color,  and  consequently 
stand  out  distinctly,  so  that  their  peculiarities  are  easily  observed. 

The  chief  peculiarity  of  Leopard-wood  is  the  presence  of  sclerenchym- 
atous  tyloses.  Thyloses  or  tyloses,  as  they  are  more  commonly  called, 
are  ingrowths  of  parenchymatous  cells  into  the  cavity  of  the  trachese. 
When  a  trachea  is  adjoined  by  parenchyma,  the  parenchyma  retains  its 
protoplasm  after  the  trachea  becomes  empty;  as  the  parenchyma  exerts 
pressure  on  the  non-resistent  walls  of  the  trachea,  the  parenchyma  pushes 
into  the  cavity  of  the  trachea  through  a  pit  or  weak  spot,  forming  a  short 


Leopard-wood.    Trans.  Sect.    (  x  80 ) 


tul)e.  The  tube  may  he  the  only  one  at  that  part  of  the  trachea,  or  there 
may  be  so  many  that  there  is  a  series  of  tubes  lining  the  entire  cavity. 
These  ingrowths  may  make  no  further  progress,  but  the  more  common 
method  of  development  is  the  formation  of  a  wall  at  the  junction  of  the 
tracheal  wall,  cutting  off  the  ingrowths.  These  ingrowths  may  then 
carry  on  cell  division,  forming  a  mass  of  parenchyma  filling  the  lumen  of 
the  trachea.     Tyloses  form  in  many  Dicotyledons  as  a  regular  phenom- 
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enoD,  and  without  the  occurrence  of  any  injury  to  stimulate  growth.  They 
form  in  pitted  trachea?  usually,  though  in  some  one-year  old  stems  they 
form  in  fibrously  thickened  trachese  without  any  perforations. 

The  walls  of  the  tyloses  are  delicate  at  first,  but  they  afterwards 
thicken  somewhat,  and  their  cellulose  walls  become  lignified  like  the  rest 
of  the  wood  parenchyma. 

In  Leopard-wood  the  tyloses  have  their  walls  so  strongly  thickened 
that  the  cells  resemble  the  stone  cells  in  pears.  Nearly  all  the  tracheae 
are  filled  with  them,  rarely  is  there  found  a  portion  of  a  trachea  without 
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them.  The  stone  cells  are  irregular  in  shape,  and  are  packed  closely 
together,  usually  one  being  sufficient  to  fill  the  lumen  transversely,  though 
sometimes  two  and  three  are  wedged  together  across  the  lumen.  The 
walls  vary  considerably  in  thickness,  some  having  their  lumina  entirely 
obliterated,  while  in  close  proximity  to  them  may  be  others  with  fairly 
large  lumina.  In  all  of  them  the  thickening  of  the  walls  is  in  well-defined 
layers,  the  layers  sometimes  separating  fiora  each  other.  All  the  walls 
are  provided  with  fine  canals,  radiating  from  the  central  lumen,  some- 
times branched,  and  in  all,  the  canals  of  adjoining  cells  corresponding. 
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The  tyloses  give  the  wood  a  characteristic  appearance  under  the  mi- 
croscope. This  can  be  seen  in  the  photographs,  though  much  of  the 
beauty  is  lost  with  the  loss  of  color. 

Boulger  (1)  in  his  valuable  worls  on  wood  mentions  the  sclerenchym- 
atous  tyloses  of  the  Leopard-wood,  and*,  in  describing  the  gross  structure 
of  the  wood,  states  that  the  sapwood  is  yellow,  and  that  the  tree  has 
heartwood  squaring  twenty  inclies.  though  only  six  inches  show  the 
characteristic  mottling.  This  would  seem  to  indicate  that  even  if  all  the 
heartwood  had  tyloses  form,  not  all  become  solerenchymatous. 


Leopard- wood.    Rad.  Sect.    ( x  80 ) 


The  wood  is  used  in  this  country  in  the  manufacture  of  musical  in- 
struments, and  only  the  mottled  wood  is  prized.  Pieces  of  the  mottled 
were  all  that  I  was  able  to  obtain,  so  I  had  no  way  of  determining  any- 
thing in  regard  to  the  tyloses  in  the  sapwood  or  unmottled  heartwood. 

The  formation  of  tyloses  through  the  activity  of  the  parenchyma,  can 
be  readily  understood,  but  nothing  is  known  as  to  the  cause  of  this  activ- 
ity in  some  woods,  while  in  other  woods  tyloses  are  never  formed.  Then 
again  in  most  woods  investigated  nothing  definite  as  to  time  of  formation 
is  Itnown.     DeBary  (2)  stales  that  In  Uobinia  pseudacacia  tyloses  form  in 
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the  autumn  in  the  wood  formed  the  previous  spring,  and  that  this  Is  true, 
also,  of  other  woods,  but  nothing  definite  as  to  their  occurrence  or  absence 
is  known.  Further  investigation  Is  necessary  to  determine  the  facts  rel- 
ative to  tyloses  other  than  their  structure  and  seemingly  haphazard 
occurrence. 


1.  BoQlff«r,G.8.    Wood.  1902. 

2.  D«Bsr7,  A.    ComparatiTe  Anatomy,  1884. 
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Some  Expbriments  with  a  Simple  Jolly  Balance. 


Lynn  B.  MoMullen. 


In  presenting  a  paper  of  this  kind  before  the  Academy  of  Science  1 
thinlL  it  is  well  to  point  out  that  the  research  worli  of  the  high  school 
teacher  must  be  *'re*'search  worit  indeed— must  be  research  work  back- 
ward instead  of  forward.  If  I  might  be  allowed  to  read  you  a  parable 
I  should  remind  you  that  some  fifty,  or  perhaps  sixty,  years  ago  our  grand- 
fathers came  to  Indiana  to  do  research  work  of  a  bread-winning  charac- 
ter. But  those  grandparents  had  brothers,  who,  through  necessity  or 
lack  of  years,  were  compelled  to  stay  at  home  and  take  care  of  the  real 
little  folks.  I  take  it  that  the  same  thing  is  true  of  the  members  of  this 
Academy.  Some,  usually  those  of  the  colleges,  are  able  to  do  research 
work.  Others,  particularly  those  of  the  high  schools,  must  expend  their 
energies  in  the  perfecting  of  details. 

Those  of  us  that  remember  our  college  course  in  Physics  hold  the  old 
Jolly  balance,  with  which  we  wrestled,  in  much  awe.  Certainly  no  piece 
of  apparatus  could  be  more  perverse.  The  spring  being  stationary  at  the 
top  and  entirely  free  at  the  bottom  would  take  its  time  in  coming  to  rest 
and  its  distance  from  the  meter  stick  gave  parallax  an  excellent  oppor- 
tunity to  do  its  worst.  Further,  as  the  spring  stretched  the  table  must 
be  moved,  and  the  table  was  usually  stuck.  It  is  easy  to  see  now  that 
the  conversion  of  the  Jolly  balance  from  a  rogue  to  a  useful  citizen  de- 
pended upon  some  device  for  stretching  the  spring  "up"  from  a  stationary 
bottom  instead  of  "down"  from  a  stationary  top.  It  is  the  purpose  of  this 
paper  to  explain  one  such  device  and  to  present  data  showing  the  accuracy 
that  may  be  obtained  by  using  it. 

The  base  of  the  balance  is  a  Sapolio  box  6x9xl2-in.  mounted  on  level- 
ing screws  and  weighted  with  a  brick.  To  the  front  of  the  box  is  screwed 
an  upright  standard  four  feet  long.  This  standard  is  piade  by  nailing  to 
the  face  of  a  piece  of  poplar  M.»x2-in.  two  J^trips  i^x^^ln.  leaving  a  groove 
between  them  1-in.  wide  and  ^-in.  deep  in  which  a  meter  stick  may  slide 
freely.  To  the  upper  end  of  the  meter  stick  is  fastened  a  string  which 
runs  over  a  pulley  at  the  top  of  the  standard.  The  other  end  of  this 
string  is  tied  to  the  end  of  a  large  horizontal  screw  which  runs  through 
the  side  of  the  box  with  suflflcient  friction  to  hold  the  meter  stick  in  any 
desired  position.     From  the  top  of  the  meter  stick  at  right  angles  to  It 
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projects  an  arm  two  inches  long  to  the  end  of  which  the  spring  is  at- 
tached. From  the  lower  end  of  the  spring  is  suspended  an  indicator  of 
the  form  shown  in  figure  1,  with  the  usual  pans  below.  The  shelf  shown 
in  figure  I  upon  which  the  point  of  the  indicator  rests  when  not  In  use 
is  made  of  sheet  brass  and  is  fastened  to  the  column  one  foot  from  the 
lower  end.  Tacked  to  one  of  the  side  strips  immediately  below  this  shelf 
BO  that  it  projects  over  the  meter  stick  slightly  is  a  small  metal  plate 


Pointer 


bearing  a  horizontal  scratch.  The  distance  from  the  top  of  the  meter 
stick  to  this  scratch  can  be  read  with  considerable  accuracy  to  the  tenth 
part  of  a  millimeter.  Below  this  shelf  slides  a  table  upon  which  vessels 
of  water,  etc.,  can  be  placed.  To  use  the  apparatus  the  spring  must  first 
be  calibrated.  Incidentally,  Hooke's  law  may  be  verified.  To  do  this  a 
reading  of  the  distance  from  the  top  of  the  stick  to  the  scratch  is  taken 
when  the  spring  is  so  adjusted  that  the  pointer  barely  swings  clear  of 
the  shelf,  no  load  being  in  the  pans.  A  load  of  one  gram  is  then  added 
and  the  spring  is  stretched,— by  raising  the  meter  stick  with  the  before 
mentioned  cord  and  screw— until  the  pointer  clears  the  platform  again. 
The  distance  from  the  top  of  the  meter  stick  to  the  scratch  is  again  read. 
The  difference  between  the  two  readings  gives  the  elongation  for  a  load 
of  one  gram.     For  ordinary  work  this  elongation  should  be  about  five 
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centimeters.    With  siicb  a  spring  it  is  seen  that  a  load  of  .002  grams  will 
cause  an  elongation  of  .1  of  a  millimeter. 

The  following  tables  of  data  and  results  obtained  by  using  this  simple 
Jolly  balance  are  self  explanatory.  They  are  given  not  because  of  any 
new  principle  contained  in  them,  but  because  of  the  extreme  accuracy 
shown— accuracy  seemingly  out  of  all  proportion  to  the  care  with  which 
the  apparatus  was  constructed. 

Hookb'8  Law  and  the  Modulus  of  the  Spring. 


No  Load 

Reading  with 

oad. 

Reading. 

Load. 

Elongation. 

B/L. 

Ig. 

54.96  cm. 

60.14  cm. 

6.18  cm. 

6.18 

2 

64.96 

65.88 

10.87 

6.18(6) 

3 

64.96 

70.51 

16.55  , 

6.18(8) 

4 

64.96 

76.66 

20.70 

6.17(5) 

6 

66.00 

80.90 

25.90 

5.18(0) 

Load. 

Elongation. 

83.95  cm. 

28.98  cm. 

83.98 

28.96 

83.97 

28.97 

Modulus  =  L/E=.  193.  Mean  5.180 

Density  of  a  Steel  Bicycle  Ball. 
No  Load. 

64.97  cm. 

54.97 

55.00 
Mean  elongation  =  28.97. 
Mass  =  elongation  X  modulus  =  5.591  g. 
Diameter  by  micrometer  screw  caliper  =  1.1115  cm. 
Volume  .7189  cc. 
Density  =  M/V  =  7.78  g.  per  cc. 

Principle  of  Archimedes. 
Ball  in  Air.  Ball  in  Water.  Decrease. 

82.98  cm.  79.82  cm.  3.66  cm. 

82.99  79.80  3.69 
88.00                         79.84                         8.66 

Mean  decrease  in  elongation  =  3.67 

Loss  of  weight  in  water  .708  g. 

Volume  of  ball  from  preceding  exi)eriment  .718  cc. 

Volume  of  water  displaced  by  the  bi^l  .718  cc. 

Weight  of  water  displaced  by  the  ball  .718  g. 
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The  weight  of  the  water  displaced  by  the  ball  differs  from  the  loss  of 
weight  by  1.4  9^.  The  accuracy  may  be  increased  by  nsing  aluminum  in- 
stead of  steel. 

SPEC5IFI0  Gravity  of  an  Irregular  Solid. 
No  Load.  Aluminum  in  Air.        Aluminum  in  Water. 

54.07  cm.  88.36  cm.  75.70  cm. 

64.07  88.38  76.69 

54.08  88.38  75.69 
Elongation  in  air  34.81  cm. 
Elongation  in  water  21.62  cm. 
Decrease  in  water  12.69  cm. 

Specific  gravity  of  aluminum  2.70. 

Specific  Gra\tty  of  Solids  Lighter  than  Water. 

Paraffin  and  Aluminum 

No  Load.  Paraffin  in  Air.  in  Water. 

54.01  67.23  73.39 

54.01  67.25  73.37 

64.00  67.24  73.38 

Elongation  due  to  paraffin  in  air  13.23  cm. 

Elongation  due  to  both  in  water  19.37  cm 

Elongation  due  to  aluminum  in  water  21.61  cm. 

Elongation  due  to  paraffin  in  water  — 2.25  cm. 

Loss  by  paraffin  in  water  16.48  cm. 

Specific  gravity  of  paraffin  =  .864. 

Specific  Gravity  of  Liquids. 
No  Load  in  Ether.  Aluminum  in  Ether. 

54.26  cm.  79.01  cm. 

64.26  79.00 

54.27  79.00 
Elongation  due  to  aluminum  in  air  34.31  cm. 
Elongation  due  to  aluminum  in  ether  24.74  cm. 
Decrease  in  ether  9.57  cm. 

Decrease  in  wat^r  12.69  cm. 

Specific  gravity  of  ether  .764. 
Besides  these,  two  other  experiments  can  be  performed  in  a  very  satis- 
factory manner,  namely,   "Tlie   Surface  Tension  of  Water"  and  "The 
Distribution  of  Magnetism  in  a  Bar  Magnet." 


237 
Newtonian  Idea  of  the  Calculus. 


Arthur  S.  Hathaway. 


The  history  of  the  calculus  shows  that  even  a  mathematical  theory 
cnuuot  escape  the  effects  of  environment.  Sir  Isaac  Newton  was  for 
many  years  the  sole  possessor  of  a  knowledge  of  the  calculus,  and 
used  it  with  a  power  which  few  have  been  able  to  equal  since  his  time; 
yet  he  has  had  practically  no  influence  on  its  present  form  of  de- 
velopment This  was  due  to  Newton's  dislike  for  controversy,  so  that 
instead  of  contending  for  his  ideas,  he  let  them  appear  only  in  con- 
cise and  general  form,  or  even  not  at  all.  With  the  exception  of  his 
first  two  papers  on  optics,  "all  of  his  works  were  published  only  after 
the  most  persistent  solicitations  of  his  friends,  and  against  his  own 
wishes."  The  criticism  which  would  have  aroused  an  ambitious  man  to 
a  vigorous  defense,  had  the  opposite  effect  on  his  disposition.  **1  was 
so  persecuted,"  he  wrote,  "with  discussions  arising  out  of  my  theory  of 
Aght,  that  I  blamed  my  own  imprudence  for  parting  with  so  substantial 
a  blessing  as  my  quiet  to  run  after  a  shadow." 

Newton  was  well  versed  in  the  method  of  fluxions,  and  the  in- 
verse method,  that  is  in  differentiation  and  integration,  by  the  year 
ItiOC.  In  1009  he  circulated  a  manuscript  on  the  subject  among  his 
friends,  but  refused  their  solicitations  to  have  it  published,  and  it  was 
not  until  ltJ03  that  it  was  communicated  to  the  scientiflc  world  by 
Wallis,  in  the  si»cond  volume  of  his  works.  During  this  interval  of  a 
quarter  of  a  century,  Newton  had  changed  his  ideas  in  important 
respects,  through  extensive  use  of  the  calculus.  He  had  developed  his 
Theory  of  Light,  discovered  the  Binomial  Theorem,  determined  the  Law 
of  Gravitation,  and  the  F*rinciples  of  Dynamics,  and  made  important  in- 
vestigations in  all  departments  of  mathematical  and  physical  science. 

Although  the  Priticipia,  which  appeared  in  1687,  contained  no  direct 
information  on  the  calculus,  yet  its  fundamental  ideas  and  principles 
were  involved  in  every  detail  of  the  work.  The  development  of  the 
Prinvipia  is  due  to  the  calculus,  but  Newton  undertook  the  laborious 
task  of  translating  everything  into  the  elementary  geometrical  methods 
of  the  time  and  omitted  many  results  which  he  had  obtained  by  the 
calculus,  because  he  could  not  so  Interpret  them.  Many  things  have 
been  discovered  since  his  time  that  were  afterwards  found  in  his  papers 
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and  correspondence,  and  he  left  many  undemonstrated  theorems,  whose 
proofs  baffled  succeeding  mathematicians  for  50.  100,  and  even  200  years. 

The  Quadrature  of  Curves,  publislied  in  1704,  and  the  Principia,  are 
the  proi>er  sources  for  Newton's  matured  ideas  on  the  calculus,  and  not 
his  earlier  manuscript,  pul)lished  by  Wallis.  The  earlier  paper  adopts 
the  infinitesimal  method  of  neglecting  small  quantities  which  Is  now 
associated  with  Leibnitz's  calculus,  not,  however,  with  the  latter's  dis- 
regard of  logic,  but  in  connection  with  the  idea  of  a  limit  which  is  the 
modern  foundation  of  that  method. 

Newton  states  in  the  Quadrature  of  Curves  that  **ln  mathematics  the 
minutest  errors  are  not  to  l)e  neglected."    Also, 

•*I  consider  mathematical  quantities  in  this  place,  not  as  consisting 
of  very  small  parts,  l)ut  as  descril>ed  by  continuous  motion.  Lines  are 
described  and  thereby  generated,  not  !)y  the  apposition  of  parts,  but 
by  the  continued  motion  of  points;  superficies  l^y  the  motion  of  lines; 
solids  by  the  motion  of  superficies:  angles  by  the  rotation  of  sides;  por- 
tions of  time  by  continual  flux;  and  so  on  in  other  quantities.  These 
geneses  really  talte  place  in  the  nature  of  tilings  and  are  daily  seen  in 
the  motion  of  bodies." 

He  then  goes  on  to  define  fluxions,  or  as  we  would  now  call  them, 
differentials: 

"Fluxions  are  as  near  as  we  please,  as  the  increments  of  fluents,  gen- 
erated in  times  which  are  the  same  and  as  small  as  iwssible.  and  to 
speak  accurately,  they  are  in  the  prime  ratio  of  nascent  increments; 
yet  they  can  be  expressed  by  any  lines  whatever  which  are  proportional 
to  them." 

Newton  immediately  illustrates  this  definition  by  the  abscissa  and 
ordinate  of  a  curve,  whose  difPerentials  are  shown  to  be  any  correspond- 
ing increments  of  abscissa  and  ordinate  along  the  tangent  line.  This, 
and  numerous  similar  Illustrations  in  the  Principia,  sliow  that  Newton 
meant  by  the  ultimate  ratio  of  vanishing  quantities,  the  Umit  of  th€ 
ratio  of  any  finite  proportionals  to  the  vanishing  quantities.  See,  for  ex- 
ample, Princ.  Bk.  1,  Lemma  1,  Art.  12.  "Ultimate  Ratio  of  Vanishing 
Quantities."  Also,  Lemmas  7,  8,  9.  Newton  did  not  (consider  the  modern 
question  as  to  whether  or  not  this  ratio  was  definite,  and  the  answer  to 
that  question  is  not  pertinent  to  his  deft  nit  ion.  In  other  words,  differen- 
tials can  exist  when  such  ratio  is  indeterminate.  Translated  into  its 
exact  modern  equivalent,   his   definition  is: 
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Corresponding  differentialg  are,  as  near  as  we  please,  proportionals  to  correspond- 
ing  and  indefinitely  ^mall  increments  of  variables,  arid  to  speak  accurately,  they  are 
corresponding  limits  of  such  proportionals. 

The  power  and  generality  of  this  definition  can  only  be  understood 
after  a  careful  study  of  its  consequences.  It  applies  whatever  the  num- 
ber of  independent  variables.  It  is  tho  mathematical  foundation  of 
Newton's  conception  of  the  state  of  change  of  variables,  in  which  cor- 
responding differentials  are  made  to  signify  corresponding  increments. 
In  other  words,  con-eaponding  increments  of  a  state  of  change  of  variables 
are  as  near  as  we  please,  proportionals  to  corresponding  and  indefinitely 
small   increments  of  the   variables. 

As  an  illustration  of  the  method,  consider  z  =  xy,  and  as  nsnal,  let 
A^»  A.Vf  A^i  denote  any  corresponding  increments  of  x,  y,  r.  Then, 
^z  =  x/\y  +  y  /\x-^  :\x./\y 

Let  iV  be  a  variable  number  which  becomes  indefinitely  large  in  any 
way  whatever  (as  iV=  1,  2,  3,  4,  and  so  on  indefinitely).  Conceive  A^i  Aj/t 
to  diminish  as  N  increases,  so  that  their  proportionals,  N£\x,  N/\y,  remain 
finite  and  approach  limits  designated  by  dx,  dy  {/^x=dx/N-^8^N*, 
/Sy  =  dy/N'-\-  oN*,  for  example).  Then  if  dz  denote  the  limit  of  the  re- 
maining proportional  y'^  z,  the  equation  from  which  it  is  to  be  determined 
is  Nl\  z=ixN/\^  y  -f  y  N:\  x  -f  A' A  -r  •  A «/ f  which  gives,  by  the  theorems  of 
limit,  dz=xdy-\-ydx. 

Here,  the  ratio  dz  dx  is  absolutely  indeterminate,  since  it  depends  upon 
the  values  chosen  for  dx,  dy, 

Leibnitz  rediscovered  the  calculus  in  1676,  and  immediately  published 
his  methods  and  spread  them  over  Europe.  His  right  to  the  title  of  inde- 
pendent discoverer  was  disputed  by  the  friends  of  Newton,  because  when 
Leibnitz  was  just  turning  his  attention  to  mathematics  in  1673,  he  visited 
London  and  consulted  some  manuscripts  of  Newton.  Leibnitz^s  defense  is 
that  he  did  not  see  the  manuscript  on  the  calculus,  and  his  notes  taken  at 
the  time,  and  afterwards  discovered,  contain  only  references  to  Newton's 
papers  on  optics.  It  is  fortunate  in  respect  to  notation  that  we  have 
received  the  calculus  from  the  hands  of  Leibnitz  rather  than  Newton ;  but 
the  history  of  the  calculus,  from  Leibnitz  on,  revolves  about  objections  to 
his  infinitesimal  methods.  In  order  to  avoid  those  methods,  Lagrange 
recast  the  calculus  into  practically  its  present  form.  He  regarded  the 
differentials  of  the  independent  variables  as  their  small  actual  increments, 
and  the  differential  of  a  dependent  variable  as  that  part  of  its  increment 
which  is  of  first  degree  when  it  is  expanded  in  ascending  i)ower8  of  the 
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independent  increments.  In  his  method,  the  principle  quantities  were  the 
differential  coefficients,  and  if  z  were  a  function  of  jt,  y,  he  wrote 

where  dzfdx  was  a  whole  symhol  for  the  coefficient  of  dx  in  dz,  and  not  the 
quotient  of  dz  hy  dx ;  and  similarly  for  dz/dy. 

This  idea  was  not  received  with  favor,  partly  because  it  made  the  cal- 
culus depend  upon  expansions  in  series,  whereas,  one  important  feature  of 
the  calculus  was  the  determination  of  such  expansions. 

At  present,  we' have  a  derivative  calculus,  with  a  differential  notation, 
in  which  differentials  have  significance  only  in  quotient  forms;  in  fact  the 
derivative  is  Lagrange's  differential  coefficient,  and  the  two  terms  are  used 
interchangeably.  The  student  is  taught  that  the  quotient  form  is  an  in- 
separable symbol,  but  the  notation,  and  the  calculus  itself,  eventually 
require  their  separation.  The  explanations  which  have  been  devised  for 
such  separation  of  inseparable  symbols  are  sometimes  remarkable.  The 
method  of  rates  is  simply  to  define  the  derivative  dy/dx  as  the  rate  at  which 
y  is  changing,  and  dy,  dx,  as  any  quantities  whose  ratio  is  dy/dx.  This  is 
not  the  same  as  Newton's  method,  wlio  makes  dy  the  amount  which  y 
changes  in  its  state  of  change  when  x  changes  hy^dx,  and  thence  dy/dx  la 
the  change  of  y  per  unit  change  of  r.  It  does  matter  whether  we  make  dif- 
ferentials the  prime  quantities,  and  thence  deduce  the  significance  of  their 
ratios,  or  whether  we  make  the  ratios  the  prime  quantities,  and  thence 
deduce  differentials.  For,  two  variables  can  have  differentials,  with  no 
ratio  that  is  definite,  i.  e.,  independent  of  the  values  of  the  differentials 
themselves. 

In  a  calculus  in  which  the  derivative  is  the  prime  quantity,  tbe  differ- 
ential notation  creates  numerous  artificial  difficulties  which  would  be  elim- 
inated by  a  proper  derivative  notation ;  but  this  would  limit  the  scope  of 
the  calculus  and  alter  many  of  its  time-honored  developments.  Nor  is  it 
necessary  to  make  a  change  of  notation,  because  the  present  notation  is 
made  completely  significant  by  Newton's  definition. 

When  we  consider  the  weight  that  attaches  to  the  name  of  Newton,  it 
would  seem  that  his  views  on  the  calculus  were  wortliy  of  being  considered, 
even  today.  When  we  add  tliat  he  is  the  original  inventor,  and  that  his 
fundamental  idea  of  the  differential  is  the  very  one  that  is  needed  to  give 
the  differential  calculus  an  intelligent  and  rigorous  matliematical  basis,  it 
is  certainly  time  that  he  came  into  liis  own. 
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Conditions  for  the  Deformation  of  Surfaces  Referred  to  a 
Conjugate  System  of  Lines. 


Burke  Smith. 


When  a  surface  is  subjected  to  a  series  of  deformations,  each  form  that 
it  assumes  during  the  deformation  may  be  thought  of  as  a  separate,  dis- 
tinct surface.  We  may  thus  regard  a  deformation  of  a  surface  as  a 
continuous  system  of  surfaces,  each  representing  some  form  into  which 
the  original  surface  may  be  deformed.  In  this  paper  we  consider  the 
problem  of  determining  those  surfaces  which  may  be  deformed  so  that  a 
conjugate  system  of  lines  will  still  remain  a  conjugate  system  after  the 
deformation  is  carried  out. 

We  shall  suppose  that  the  equations  of  the  surfaces  that  we  consider 
are  given  in  the  form, 

X  =  fi  (Hf  ^)»        y  =  'a  (Hf  v)»        z  =  f,  (//,  V), 

and  that  the  first  and  second  fundamental  magnitudes  are  £,  F,  Q  and 
D,  D^,  T>'\  respectively. 

If  S,  represents  the  form  that  S^  takes  when  deformed  so  that  a  conju- 
gate system  remains  a  conjugate  system,  then  S,  is  applicable  on  S^.  But 
the  necessary  and  sufficient  condition  that  two  surfaces  should  be  appli- 
cable on  each  other  is  that  thoy  slmll  have  the  same  lineal  element  and  the 
same  total  curvature. 

If  the  parametric  lines,  /i  =  const.,  v=  const.,  on  S|  and  S,  form  a 
conjugate  system,  then  D^=i  o  for  both  S^  and  Sj.  Since  Sj  and  S,  must 
have  the  same  lineal  element  and  the  same  curvature,  we  have  from  the 
relation. 


EG— F« 


that  D2  =  ^  Di  and  0,^^=  X  D/^  where  the  subscripts  refer  to  Sj  and  S, 
respectively,  and  ?  is  a  function  of  fi  and  v.  To  determine  X  we  make  use 
of  the  fact  that  Codazzi*s  equations  must  be  satisfied  for  both  S^  and  S,. 
Bianchi*  has  thus  shown  that  X  must  satisfy  the  equations. 


;v(t)=-{2}  (t     J 


*••  Vorlesunjren  Uber  Differential-Geometrie,"  p.  336. 
16- A.  OP  SciKOB,  '04. 
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i '»—{"' 


'?!•'( '--;-) 


fl2l''  (12")'' 

where    J  i    ^    and   -^  n        ^^^   *^^®   symbols    of    Ohristoflfel    formed   with 

respect  to  the  Gauss  sphere.     Since  now    v— r-   =   -r—r-   we  have  from  (1), 
as  the  couditiou  of  intcgrability, 

(^\     J^    !^'^y     2-^^2^^ll2\']  _r^^     fl2)/_2/12)/  (12^-1 

(2)   ^  |^;r7.  \  2  r  -2  ^  ,  I   ^  2  V  J  _  1^^  -^  ^  ^.  -2(1)   \  2  I  J 

Having  given  the  surface  Si,  tlien  to  every  value  of  /  which  satisfies  (1) 
and  (2)  there  corresponds  a  surface  Ss  of  the  desired  type. 

There  are  three  possible  cases  that  may  occur  under  (2).  Suppose, 
first,  that  the  surface  Si  is  such  that 

.J.  '^  /  12  ^  ^_  „  (12 )  M  12 )  ^_  ^  f  12  1  ^ 

^^^  f5,.  i  2  /   —  ^\  1   f    1   2   I    ~  ^fj\  2   r 

In  this  case  the  condition  of  integrability  (2)  is  satisfied  for  every  value  of 
A,  and  since  equations  ( 1 )  are  of  the  first  order,  there  are  in  this  case  QO^ 
surfaces  Ss  which  are  applicable  on  Si  and  such  that  their  parametric  lines 
form  a  conjugate  system.  We  thus  have  in  this  case  a  continuous  system 
of  surfaces,  and  the  above  equations  are  the  necessary  and  sufficient  condi* 
tion  that  a  surface  may  belong  to  such  a  system. 
Suppose,  next,  that  Si  is  such  that 

'^  f  12)  "_o  n2)  M12\^  ^  ri2)  '     „   (  12)  M  12\' 

^A  2  f  -^  \  1  r  \  2  i  TTvX  2 ;  '^  ^  \  1  ;  \  2  > 

(11)  or, 

^   n2\'^  (12)^ri2\"  <5   fl2)"_n  fl2)^ri2\^ 

In  this  case  >  vanishes  or  is  undefined,  and  the  condition  of  integrability 
is  not  satisfied.     Consequently  there  exists  no  surface  Ss  in  this  case. 
Suppose,  finally,  that 

^   (  12)  '^  f  12)  ^f  12)  ' 

6v\  2  /  '^^  \  1  I  \  2 ; 
(in) 

'J   fl2\'     o  f  12)^M12)  ^ 

jTiXi  \  "^^Xi  f  \2  ; 

We  have  in  this  case  one,  and  only  one,  value  for  ?^^.  If  the  surface  S^ 
is  such  that  in  addition  to  (III)  being  satisfied,  (1)  are  also  satisfied,  then 
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there  is  one,  and  only  one,  snrface  S,  which  represents  the  result  of  deform- 
ing Si  so  that  a  conjugate  system  remains  a  conjugate  system  after  the 
deformation. 

There  are  two  cases  which  may  occur  under  (III).    Suppose  that 


"^>  fA'iy=fA'n' 


Then  ?.=z±l  and  the  surface  S2  is  such  that  its  second  fundamental 
magnitudes  Ds  and  D2^^  are  either  equal  to  the  corresponding  magnitudes 
Di  and  Di^''  of  Si  or  they  are  the  negatives  of  Di  and  T>/^. 

But  from  the  equations  (*) 

rT^  —  eg  — f«    I        ^   fifjL   ~^        Av  ) 

6v        eg  —  f*   I      rf/i  6v  ) 

Where  e,  f,  g  are  the  fundamental  magnitudes  of  the  Gauss*  sphere,  it 
is  seen  that  a  change  in  the  sign  of  D  and  D^^  corresponds  to  a  change  of 
sign  in  the  co-ordinates  z,  y,  z  of  the  surface,  and  therefore  the  surface  Ss 
is  either  identical  with  Si  or  it  is  symmetrical  to  Si  with  respect  to  a  plane 
or  to  the  origin  of  co-ordinates. 

Suppose  next  that 

m-  fA'iV-'fA'n' 

In  this  case  there  is  a  inique  value  of  A^  ^^  1.  Si  may  therefore  be  de- 
formed so  that  after  the  deformation  is  carried  out  the  lines  //:=  const., 
V  =  const. ,  form  a  conjugate  system,  althougli  they  do  not  form  a  conju- 
gate system  at  any  time  during  the  deformation.  Now,  by  a  theorem  of 
Dini,  {**)  from  relation  (Illb)  no  surface  So  exists,  the  spherical  images  of 
whose  asymptotic  lines  are  the  same  as  the  spherical  images  of  a  conjugate 
system  of  lines  on  Si.  But  from  the  definition  of  associate  surfaces,  there 
is  tlien  no  surface  to  which  Si  is  associated,  and  thus  we  have  the  result 
that  when  (Illb)  is  true  for  any  surface  Si  referred  to  a  conjugate  system, 
there  exists  no  surface  So  to  which  Si  is  associated. 


(*)  Bianchi,  I.  c.  p.  134. 
( ** )  Bianchi,  1.  c.  p.  125. 
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A  Family  of  Warped  Surpacbs. 


O.  A.  Waldo. 


Derivation  of  the  general  equation  of  all  warped  surfaces  having  two 
distinct  rectilinear  directrices  and  its  application  to  a  few  special  cases. 


Fiff.  1. 


Let  the  surface  be  defined  by  the  three  directrices 

x=0, z=  p, 

7  =  0, z  =  q, 

f  (x^yO  =  0. z  =  0. 

The  curve  f  (x^y^)  =  O  lies  in  the  plane  z  =  O,  the  X  and  Faxes  are 
parallel  to  the  rectilinear  directrices;  the  Zaxis  includes  the  common  per* 
pandicular  to  the  rectilinear  directrices,  unless  otherwise  specified. 

In  the  diagram  Fig.  1,  let  X^  X""^  be  one  straight  line  directrix  at  the 
distance  q  above  the  plane  z  =  o,  Y^  Y^^  the  other  at  p  above  z  =  o.  Their 
horizontal  projections  will  be  the  X  and  Y  axes  of  reference. 


246 

Let  (X,  y,  z)  be  any  point  P  on  the  warped  surface,  and  E^  E''  W^^ 
the  rectilinear  element  containing  it. 

LetOM  =  x^,ON  =  x,OR  =  q,  OQ  =  p. 

Then  by  similarities  and  projections  the  following  equations  exist : 


x^       E'^^iE'i       W2    E^s          p 
X  ""  Wi  Pi  ~  W'i   Ps  ~  p— z  • 

X—   P^ 

q-z 

Similarly, 

Substituting  the^e  values  of  x^  y^  in  f  (x'  y^)  =  o,  there  results  the  cor- 
responding functional  equation, 

Ip— z  q— zj 
which  is  the  equation  in  Cartesian  co-ordinates  X,  Y  axes  general.  Z 
axis  perpendicular  to  X  and  Y  of  the  warped  surfaces  as  defined  above 
and  includes  every  warped  surface  with  two  distinct  rectilinear  directrices. 
For  its  application  it  requires  that  a  section  of  the  surface  should  be 
known  parallel  to  the  right-line  directrices  and  not  including  either  of 
them.  This  general  surface  is  referred  directly  to  the  orthogonal  pro- 
jections of  two  warped  Ihies  in  space  upon  a  plane  parallel  to  both, 
and  to  their  common  perpendicular.  The  angle  at  which  the  lines 
intersect  is  implicitly  contained  in  the  equation  of  the  surface.  The 
form  of  the  equation  of  the  surface  does  not  change,  therefore,  when 
the  surface  itself  Is  deformed  by  changing  the  angle  in  space  of  the 
right  line  directrices,  provided  the  form  of  the  equation  of  the  plane 
curve  directrix  remains  unchanged. 

It  is  also  at  once  evident  that  the  method  derives  immediately  the 
Cartesian  equation  of  the  warped  surface  determined  by  the  fact  that 
an  element  cuts  a  curved  directrix,  a  linear  directrix  and  is  parallel  to  a 
given  plane.  This  is  e<iuivalent  to  saying  that  one  of  our  parameters 
p,   q.   remains  finite   while   the   other  becomes   indefinitely   great. 

For  simplicity  suppose  the  three  axes  always  at  right  angles  to  each 
other  unless   otherwise   specified. 

The  Hyperbolic  Paraboloid. 
(a)    Let  f  (x^  yO  =  x'  —  y^  =  O. 

Thenf  f-P^.-^^l    =^A_JlZ.^o. 
Ip — z    q— z  I  p — z       q — z 

Let  p  =  1,  q  =  —  1 

Then  x  +  xz  —  y  -[-  yz  =  o. 
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Rotate  the  xy  axes  through  7r/4,  then  the  zx  axes  in  the  same  way,  and 
there  results  the  well  known  equation, 

x2  _  252  =  2y. 
(b)    Let  f  (x^  yO  =  x^  y^  —  c  =  o. 


Then  f[-P^, -51^1   = 
Ip— -z    p — z  J 


P^    -i^-o=-P^   -^ 0  =  0. 


p — z   q — z  p — z    .       z 

""  q[ 
Let  p  =  1  and  q  become  indefinitely  great, 

Then  xy  =  c  (1— z). 
Rotate  the  zy  axes  through  7r/4,  let  c  =  1  and 

1  —  z  =  Z, 
Then  x*  —  y^  =  2Z. 
Compare  this  operation  and  result  with  the  next. 

The  Hyperboloid  of  One  Sheet. 
Let  f  (x^  y')  =  x^  y'  —  c  =  o 

as  above  — —   -^-^  =  c. 
«  p— z   q— z 

let  p  =  1,  q  =  —  1 

Thenxy  =  c  (1  —  z*). 

Rotate  xy  axes  through  n/i,  let  c  =  1/2. 

Then  x«  —  y=»  +  z»  =  1. 

A  Cubic  Surface  with  Parabolic  Sections. 
Let  f  (X'  yO  =  r*  —  x'  =  o. 

Thenf[-P^,-^]  =  -^i^-^  =  o. 
Ip— z    q— zj        (q— z)2       p— z 

a.  Let  p  =  1  and  q  =  —  1.     Then 

y*  (1 — z)  =  X  (1  -|-  z)*,  one  of  the  cubical  warped  surfaces. 

b.  Let  p  =  1,  q  =  00,  then  y^  (1  —  z)  =  x. 

c.  Let  q  =  1,  p  ^  X ,  then  y*  =  x  (1  —  z)». 

Biquadratic  Surface  with  Hyperbolic  Sections. 
Let  f  (x^  yO  =  x^«  —  y^«  —  c  =  o 

P3g       ^7_]   _     p'x*  q«y« 


Then  f     -J^,-:*^     =      *--  -1  -^  .,-0=0 

[p— z     q— zj         (p— z)«       (q— z)« 

a.     Let  p  =  l,  q  =  —  1,  c  =  l 

Then  x*  (1  -|-  z)«  —  y«  (1  —  z)«  =  (1  —  z«)« 
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b.  Let  p=:rl,  q^  oo,  c  =  l 

Tlien  x«  —  y«  (1  —  z)*  =  (1  —  z)* 

c.  Let  p=0D,  q  =  l,  0  =  1 

Then  x*  (1  —  z)«  —  y«  =  (1  —  z)« 

Biquadratic  Surface  with  Elliptical  Sections. 
Let  f  (X'  yO  =  x^«  +  y^«  —  c  =  o 

Inen  i      , =7 r*  +  7 ni  —  c=:o 

[p—z*  q— z  J        (p— z)«  ^  (q— z)« 

a.  Let  p  =  1,  q  =  —  1,  c  —  1 

Then  x«  (1  +  x)«  -|-  y«  (1  —  z)«  =  (1  —  z«)« 
Here  the  volume  between  rectilinear  directrices  is  exactly  that  of  a 
sphere  of  radins  one. 

b.  Let  p  =  aq,  c  =  1 

Then -I ^ i   =  1. 

('-4)  I'-i) 

Circular  sections  are  at  z  =  o  and  z  =r  —  p-. 

1-l-a 

The  planes  z  =:  o,  z  =:  q,  z  =  ^  ,  z  =  aq  divide  every  transversal 

1  -j-  a 

harmonically.    In  particular  every  element  is  divided  harmonically  by  the 
circular  sections  and  the  rectilinear  directrices. 

c.  Combining  the  last  two  surfaces  and  letting  p  =  aq, 

x^  y* 

Solve  for  sections  parallel  to  the  xy  plane  and  of  the  same  eccen- 
tricity : 

™[^"~^J  -  [^"""1]   w*^i<5h  gives 

aq(m  — 1)       ,  aq(m-fl)«       ...  .         x- 

z  =  — ^ and  z  =  —^ — ! — -  for  similar  conic  sections. 

m  —  a  m  -f-  a 

It  is  then  easily  seen  that  the  four  planes, 

z  =  q, 

aq  (m  —  1) 

z  t^ 

m  —  a 

z  =  aq, 

_  aqCm-hl) 
^"-      m-fa    ' 

divide  any  transversal  harmonically. 
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d.  In  the  most  general  form  with  elliptic  sections: 
Let  p  =  1,  q  =  00,  c  =  1. 

Then  x»  -j-  (1  —  z)^  y*  =  (1  —  z)«,  the  equation  of  Wallis's  Ck>neo- 
Onnens,  or  the  ship  carpenter's  wedge. 

e.  Assume  case  a.  The  central  section  at  z  =  o  is  a  circle.  Deform 
the  surface  hy  rotating  one  directrix  about  the  Z  axis  any  angle  less  than 
v/2.  The  section  z  =  o  will  now  be  an  ellipse  referred  t-o  its  equi  conju- 
gate diameters.  The  form  of  the  equation  of  this  section  will  not  change; 
also  the  form  of  the  equation  of  the  deformed  surface  will  be  invariant. 

Order  of  the  Resulting  Warped  Surfaces. 

Let  fn  (x  y)  represent  a  homogenous  algebraic  expression  involving  x 
and  y  and  of  the  nth  degree. 

In  the  fundamental  demonstration, 

1.  Let  f  (x"  yO  =  f,  (x  y)  —  c  =  o. 

If  X  and  y  are  both  present,  the  corresponding  warped  surface  is  of 

tlie  2d  order. 
If  X  or  y  is  absent,  the  resulting  surface  is  a  plane. 

2.  Let  f  (x^  yO  =  U  (x  y)  +  fi  (x  y)  —  c  =  o. 
X*  and  y*  both  present,  4th  order. 

X*  or  y*  absent,  other  terms  present,  3d  order. 
x^  and  y'  both  absent,  xy  present,  x  and  y  present  or  one  or  both 
absent,  2d  order. 

3.  Let  f  (x'  yO  =  fs  (x  y)  +  fj  (x  y)  +  fi  (x  y)  —  c  =  o. 
x«  and  y*  both  present,  6th  order. 

js  or  y8  absent,  other  terms  present,  5th  order. 

x'**  and  terms  involving  x*  absent ;  or,  y«  and  terms  involving  y*  ab- 
sent, 4rh  order, 

x^  and  y3  both  absent,  other  terms  present,  4th  order. 

x8,  y 8,  and  xy*  and  terms  involving  y*  absent,  other  terms  present ; 
or,  x^,  y^,  and  x'y  and  terms  involving  x'  absent,  other  terms 
present,  3d  order. 

To  deduce  the  general  law  of  order  of  the  resulting  scrolls,  construct 
Fig.  2.  Within  the  squares  are  present  all  the  powers  and  combinations 
that  can  occur  in  a  complete  equation  in  x,  y,  of  the  5th  degree.  The 
numbers  at  the  intersections  of  the  lines  show  the  order  of  the  resulting 
scroll  provided  at  least  two  terms  remain  in  our  original  f  (r",  y")  =  o,  one 
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of  which  lies  in  a  square  two  sides  of  which  converge  in  the  angle  in  ques- 
tion, or  one  of  the  two  terms  lies  in  a  square  bounded  above  and  to  the 
right  by  one  of  the  lines  converging  at  tlie  angle,  the  other  in  a  square 


Fig.  2. 

bounded  above  and  to  the  left  by  the  other  line  making  the  angle.  Thus 
below  one  of  the  points  marked  6  is  found  the  term  x'^y*.  This  term  joined 
with  any  or  all  others  lying  between  the  lines  converging  at  that  particu- 
lar 5,  will  yield  a  scroll  of  the  6th  order. 

So  also  we  will  have  a  scroll  of  the  6th  order  if  we  select  x*y'  on  one 
side  and  x^  on  the  other  side  of  the  space  bounded  by  tlie  lines  converging 
at  the  same  point  6. 

At  the  middle  point  of  the  whole  of  Fig.  2  is  a  vertex  marked  4.  The 
following  groups  can  be  arranged  for  the  equation  of  the  curvilinear 
directrix,  but  in  every  case  the  resulting  scroll  will  be  of  the  4th  order. 

1.  x*y*  and  c  present,  xy  present  or  absent, 

2.  x'y2  and  c  present,  and  other  terms  present  besides  x  y, 
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8.    x*y  and  xy*  present,  other  terms  present  or  absent, 
4.    x'y  and  y^  present,  other  terms  present  or  absent  (or  xy*  and  x*), 
6.    x'  and  y^  present,  other  terms  of  lower  degree  present  or  absent. 
1  and  2  are  built  from  4th  degree  terms  and  the  resulting  equation 
is  only  the  4th. 

8,  has  two  3d  degree  terms  present,  scroll  4th. 

4,  one  term  3d  degree,  other  2d,  scroll  4th. 

5,  built  from  second  degree  terms,  scroll  4th. 


Fiff .  3. 


Fig.  8,  shows  at  once  the  order  of  the  resulting  scroll  when  the  equa- 
tion of  the  curvilinear  directrix  is  marked  by  the  presence  or  absence  of 
certain  specified  terms. 
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Double  Generation. 


The  law  of  doable  generation  is  simply  stated.  Two  straight  lines  are 
chosen  parallel  to  the  plane  of  the  curvilinear  directrix,  the  three  giving 
rise  to  a  scroll  of  a  certain  equation.  Suppose  two  other  straight  lines  can 
now  be  found  parallel  to  the  plane  of  the  curvilinear  directrix  and  inter- 
secting the  first  two  rectilinear  directrices.  Supx>ose  the  use  of  the  second 
pair  of  lines  gives  exactly  the  same  equation  as  the  first  two»  then  the  sur- 
face is  one  of  double  generation.    For  example,  x^  y^  :=  c.    Substitute  — — 

QV 

for  if  making  p  =  1  and  — ^^-   for  y^  making  q  =  —  1.     There  results 
q — z 

xy 

=  c;    now  make  p  =  —  1  and  q  =  -f  1.     Tlie  same  equa- 

(1  4.z)(l-z) 

tion  results.     In  fact  these  are  the  two  generations  of  the  hyperboloid  of 

one  sheet. 

It  then  becomes  at  once  apparent  that  all  scrolls  are  doubly  generated 
whose  curvilinear  directrix  has  for  its  equation  a  function  of  the  product 
term  (xy),  the  plane  of  the  curvilinear  directrix  being  parallel  to  the  recti- 
linear directrices.  Thus  the  first  of  the  five  4th  scrolls  order  mentioned 
above,  viz. :  the  one  having  x^y^  and  c,  and  perhaps  x  y  terms  in  the 
equation  of  the  curvilinear  directrix  is  a  scoU  of  double  generation. 

It  is  not  at  once  evident  that  the  property  discussed  abave  is  co- 
extensive with  all  the  doubly  generated  warped  surfaces  in  the  family 
under  discussion.  Such  surfaces  may  also  depend  upon  other  properties 
not  yet  discovered. 

General  Observations. 

It  is  evident  that  the  validity  of  the  demonstration  does  not  require 
the  axis  of  Z  to  be  the  common  peri>endic'ular  between  the  two  recti- 
linear directrices.  If  the  Z  axis  connects  the  two  directrices  in  ques- 
tion and  passes  through  the  middle  point  of  their  common  perpendicu- 
lar, it  follows  at  once  that  the  demonstration  proceeds  as  before  by 
parallel   instead   of   orthogonal   projection. 

If  we  conceive  the  three  axes  of  reference,  under  the  restrictions  just 
given,  to  be  oblique  to  each  other,  we  find  the  resulting  equations  are  still 
in  their  simplest  forms.  In  the  surfaces  of  the  second  order  the  axes 
would  then  be  conjugate  axes.  In  surfaces  of  higher  order  the  axes 
of  reference  would  play  the  part  of  conjugate  axes. 
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It  will  frequently  happen  that  the  equation  of  a  scroll  will  be  sought 
whose  three  directrices  are  given  as  above,  viz.,  two  rectilinear  and  one 
plane  curvilinear  directrix,  but  the  latter  in  some  plane  not  parallel  to 
the  two  former  lines. 

In  this  case  additional  means  should  be  given  for  writing  the  equa- 
tion of  the  surface  undex  the  new  conditions.  It  will  then  be  easy  to 
find  a  section  parallel  to  the  two  right-line  directrices  and  the  problem 
then  is  solved  by  the  process  discussed  in  this  paper. 

A  modification  of  the  method  here  discussed  finds  the  equation  of  a 
scroll  given  by  two  rectilinear  directrices  and  a  plane  section  of  the 
surface,  the  section  being  oblique  to  a  plane  parallel  to  the  two  given 
straight  lines 
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An  Investigation  of  N-Rays. 


R.  R.  Ramsey  and  W.  ?.  Haseman. 


This  paper  is  an  account  of  an  attempt  of  tbe  authors  to  repeat  the 
experiments  of  R.  Blondlot  in  which  he  has  discovered  that  there  is  an 
invisible  radiation  given  off  from  an  Auer  (Welsbach)  burner,  Nernst  lamp 
and  other  sources. 

Blondlot  was  investigating  the  polarization  of  X-rays  (Comptes  Rendus, 
Feb.  23,  1903)  and  using  a  feeble  spark  gap  as  a  detector.  He  thought 
he  had  discovered  that  the  X-rays  were  polarized  in  certain  planes.  In 
a  few  days  (Comptes  Rendus,  March  23,  1903)  he  was  convinced  that 
the  effects  were  due  to  other  rays  than  X-rays,  In  May  of  the  same 
year  (Comptes  Rendus,  May  11,  1903)  an  article  by  Blondlot  appeared, 
entitled,  "Rays  from  an  Auer  Burner."  An  ordinary  Welsbach  burner 
(Auer  burner)  was  surrounded  with  an  iron  chimney  in  which  a  window 
was  cut  and  closed  with  an  alumiLum  sheet  .1  mm.  thick.  The  radiation 
from  this  window  was  allowed  to  fall  on  the  little  spark  gap  and  the 
intensity  of  tbe  light  from  the  spark  was  seen  to  increase.  By  means 
of  a  quartz  lens  Blondlot  was  able  to  detect  four  different  wave  lengths. 
The  intensity  of  the  spark  gap  Is  found  to  have  four  maximums  as  it  is 
moved  to  and  fro  along  the  principal  axis  of  the  lens. 

A  week  later  (Comptes  Rendus,  May  25,  1903)  Blondlot  published 
an  article  in  which  he  gave  a  list  of  various  sources  of  N-rays  and 
several  means  of  detecting  them,  the  chief  ways  being  the  little  spark 
gap;  a  sheet  of  silver  heated  to  a  very  dull  redness  by  a  little  gas 
flame;  a  small  phosphorescent  screen  which  has  been  feebly  excited  by 
sunlight   or   other   source. 

The  intensity  or  brilliancy  of  these  detectors  was  found  to  increase 
when  the  radiation  falls  upon  them.  In  this  article  Blondlot  calls  the 
new  rays  N-rays,  from  the  town  of  Nancy,  his  home. 

In  a  short  time  afterward  Blondlot  published  an  article  in  which  he 
found  that  a  Nernst  lamp  with  an  aluminum  window  is  a  good  source. 
He  also  found  that  certain  substances  store  up  N-rays  when  they  are 
exposed  to  N-rays  and  give  off  the  rays  afterward.  Among  those  that 
store  up  the  rays  are  quartz,  stones  and  brick.     Wood,  aluminum,  paper, 
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dry  or  wet,  and  paraffin  do  not  store  up  the  rays.  He  found  that  one 
of  the  essential  conditions  of  a  substance  that  stores  up  the  rays  is 
dryness.  It  is  found  that  briclis  exposed  to  sunlight  become  a  source 
for  hours  afterward. 

While  experimenting  along  this  line  Blondlot  discovered  an  unex- 
pected effect.  While  viewing  a  strip  of  white  paper  which  was  feebly 
illuminated,  a  brick  which  had  been  exposed  to  sunlight  was  brought 
near  the  eye  and  the  outline  of  the  paper  became  more  distinct.  The 
Intensity  diminished  when  the  brick  was  removed.  A  clock  face  which 
seemed  a  grey  patch  on  the  wall  became  clearly  outlined  and  the  hands 
visible  when  a  brick  was  brought  near  the  eye.  Water  intercepts  the 
radiation,  in  fact,  Blondlot  used  dampened  paper  as  screens  in  his  work. 
Salt  water  transmits  the  rays.  An  ox  ey«»  was  transparent  and  became 
a  secondary  source.  Hyposulphite  of  soda  in  solid  or  solution  is  found 
to  be  a  powerful  accumulator.  Blondlot  has  found  that  compressed  glass, 
wood,  etc.,  emit  N-rays  and  cause  the  phosphorescent  screen  to  become 
more  luminous.  A  bent  cane  near  the  h<^ad  caused  a  clock  to  become 
more  visible.  Unbending  the  cane  caused  the  clock  to  disappear.  Tem- 
pered objects,  such  as  tiles,  knife  blades,  hammereil  brass,  had  the  same 
effect,  as  also  did  a  knife  blade  from  an  ancient  tomb.  The  rays  are 
emitted  from  nearly  every  strained  object.  In  fact  F.  E.  Hackett  (Roy. 
Dublin  Soc.  Trans.  8,  10,  pp.  127-138,  Sept.  19<)4).  the  only  English  speak- 
ing person  who  is  sure  he  has  observed  the  effect,  recommends  the  use 
of  cork  or  wood  under  pressure  as  a  source. 

In  the  early  part  of  the  present  year  Blondlot  linds  that  he  has  been 
dealing  with  two  distinct  kinds  of  radiation.  N-rays  cause  the  calcium 
sulphide  screen  to  become  more  luminous,  while  the  second  radiation, 
or  N,-rays  cause  the  normal  intensity  to  decrease.  N-rays  cause  the 
normal  intensity  from  the  screen  to  increase,  while  N,-rays  cause  the 
tangential  radiation  of  the  screen  to  become  more  luminous. 

Photographs  have  been  publislied  which  show  a  greater  effect  on 
the  plate  under  the  influence  of  the  N-rays  than  that  without.  For  these 
photographs,  in  every  case,  the  light  from  the  little  spark  gap  is  used. 
A.  Charpentier  has  found  that  the  human  body  is  a  source  of  N-rays, 
the  intensity  being  greater  near  the  nerve  centers.  The  spinal  column 
can  be  traced  by  means  of  the  screen.  Certain  parts  of  the  brain  give  off 
the  rays  abundantly.  The  intensity  being  greatly  augmented  when  the 
brain  is  active.    Charpentier  can  see  himsflf  think.    To  refute  those  who 
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say  the  phenomeDon  is  one  of  heat  Charpentier  has  placed  frogs  on  ice 
and  lowered  their  temperature  below  that  of  the  screen  and  shown  that 
the  cold  frog  is  still  a  source. 

Charpentier  describes  experiments  in  which  N-rays  are  conducted 
along  wire.  Two  phosphorescent  screens  are  attached  on  the  ends  of 
a  wire,  length  in  one  case  300  cm.  N  radiation  is  allowed  to  fall  on 
one  screen  and  the  screen  on  the  other  end  is  seen  to  become  more 
luminous.  The  N-rays  are  found  by  Charpentier  to  have  the  property  of 
increasing  the  intensity  of  certain  odors:  ammonia,  acetic  acid,  etc. 

£.  Meyer  has  found  that  plants  emit  N-rays.  Certain  substances 
while  going  into  solution  become  sources.  The  electrolyte  of  a  Le  Clanche 
cell  has  been  found  to  be  a  strong  source  after  the  cell  has  been  short- 
circuited. 

One  curious  fact  about  N-rays  is  that  up  to  very  recently  at  least, 
every  successful  experimenter  has  been  a  Frenchman. 

Numerous  short  articles  have  appeared  explaining  the  phenomena 
as  one  of  heat  or  as  one  due  to  psychical  phenomena. 

Although  we  ^o  far,  like  many  others,  have  not  been  successful,  we 
thought  an  account  of  our  attempts  was  worthy  of  mention. 

It  was  evident  after  a  number  of  preliminary  trials  that  the  eye 
could  not  be  relied  upon  to  detect  the  variation  in  a  feebly  luminous 
source  of  light.  The  rays  are  produced  by  a  Welsbach  burner  shut  up  in 
an  iron  pipe  about  50  cm.  long,  10  cm.  in  diameter  with  walls  1  cm.  thick. 
The  pipe  is  pierced  by  a  window  al>out  5  cm.  long  and  2  cm.  in  width 
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and  closed  by  some  black  paper,  and  a  sheet  of  aluminum  16  mm.  thick. 
The  general  arrangement  of  the  apparatus  is  that  shown  in  Fig.  I.    The 
17— A.  or  SciBiiCB,  'M. 
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rays  are  supposed  to  pass  through  the  window  W  and  fall  on  some  feebly 
luminous  object  such  as  a  heated  platinum  wire  or  a  calcium  sulphide 
screen  at  8,  Both  the  platinum  wire  and  the  sulphide  screen  were 
used  and  when  viewed  by  the  eye  through  ground  glass  at  various 
angles  and  positions  relative  to  the  source  notliing  definite  was  noticed. 
The  feebly  luminous  spot  at  times  apparently  1)rightened,  then  moved 
around  in  a  circle  and  went  through  a  series  of  displacements.  This 
proved  that  nothing  definite  can  be  arrived  at  l)y  viewing  directly  with 
the  eye. 

The  most  reliable  metliod  of  recording  tlie  action  of  a  feebly  luminous 
source  is  photography.  With  tills  method,  direct  and  indirect  vision  is 
eliminated,  as  well  as  the  error  due  to  the  increased  sensitiveness  of  the 
eye  after  being  in  the  darlv  for  some  time.  A  numl)er  of  photographs 
were  talien,  on  Seed's  regular  *'gilt  cnige*'  plates,  with  the  light  from  a 
heated  platinum  wire,  a  luminous  calcium  sulphide  screen,  and  a  feeble 
spark. 

The  Platinum  Wire. 

The  platinum  wire  was  a  very  thin  strip  cut  from  a  piece  of  foil 
.03  mm.  thicic,  so  that  in  no  i)lace  was  the  wire  more  than  .05  mm. 
broad.  Only  one  place  along  it  was  allowed  to  be  heated  and  the  ap- 
proximate breadth  of  this  place  was  AYA  mm.  The  wire  was  heated  by 
a  current  approximately  .9  amperes  from  three  or  five  Edison-Lalande 
batteries.  In  some  of  the  latter  experiments  a  storage  battery  was  used. 
The  relative  position  of  the  different  parts  of  the  apparatus  is  shown 
in  Fig.  II. 
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B  is  a  cardboard  box  in  which  is  placed   tlie  platinum  wire.     The 
platinum  wire  is  soldered  to  two  copper  wires  which  are  fastened  to  a 
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wooden  block  by  two  binding  posts  in  order  to  make  connection  with  the 
battery.  The  photographic  plate  was  so  mounted  back  of  a  block  of 
wood  about  25  cm.  long.  14  cm.  wide  and  4  cm.  thick  with  a  hole  2^^ 
cm.  in  diameter  that  it  could  be  slid  past  the  opening  and  a  number  of 
exposures  made  upon  one  plate. 


.6S  /^MP, 
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The  first  two  photographs  taken  with  the  apparatus  just  described 
witli  the  time  of  exposure  and  current  as  Indicated.  There  is  very  little 
if  any  difference  between  those  marked  N  and  the  others.  Those  marked 
N  are  exposures  without  a  lead  scr*^en  inserted  between  the  source  and 
the  platinum  wire. 
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Calcium  Sulphide. 


'I  he  cahiuui  sulphide  is  tlie  luniinoiis  sulphide  as  prepared  by  E.  H. 
Saigdit  &  Company,  Chemists,  of  Chicago.  The  sulphide  was  spread  on 
a  cardboard  with  mucilage  and  excited  by  sunlight.  A  tin  can  was 
placed  around  the  iron  pipe  and  aluminum  window  placed  in  the  tin 
can.  With  this  arrangement  some  of  the  external  heating  effects  were 
eliminated. 
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riiotographs  III  and  IV  were  taken  with  the  sulphide  screen  parallel 
to  the  aluminum  window  so  that  the  rays  must  fall  on  the  back  side  of 
the  screen  while  their  effect  was  photographed  from  the  front  side. 
Photograph  III  was  taken  with  the  sensitive  plate  about  4  cm.  from 
the  screen  while  IV  was  less  than  1  cm.  and  in  no  case  was  the  sulphide 
screen  more  tlian  25  cm.  from  the  source.  In  III  the  exposun^s  were 
alternated  so  that  2,  4.  (>  and  S  were  exposed  to  all  radiations  that 
might  come  from  a  Welsbach  burner  and  pass  through  an  aluminum 
window,  while  1,  3,  5  and  7  were  taken  when  a  lead  screen  was  placed 
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between  the  source  and  sulphide  screen.  In  the  photographs  It  is  seen 
that  there  is  a  gradual  decay  in  the  luminous  intensity  of  the  screen, 
and  If  there  is  any  radiation  coming  from  the  burner,  in  no  case  is  it 
sufflcently  Intense  to  overcome  the  decay  or  even  make  the  rate  notice- 
ably different. 

Photograph  IV  was  taken  by  exposing  one-half  of  the  himinous 
screen  to  the  radiations  while  at  the  same  time  the  other  half,  which 
was  screened  from  them  by  lead,  was  exposed.  The  arrangement  is 
similar  to  that  shown  in  Fig.  111. 


F/e.m 
S  Is  a  large  lead  plate  1  mm.  thick  with  a  circular  opening  in  the 
center,  on  the  back  of  which  is  fastened  the  sulphide  screen.  In  the 
line  A  D  across  the  opening  is  a  lead  strip  projecting  2  or  3  mm.  foward. 
A  B  C  I)  is  a  small  lead  plate  on  the  back  side  of  the  larger  one,  covering 
one-half  of  the  opening.  With  this  aiTangement  sixteen  exposures  were 
taken  on  one  plate  and  a  direct  comparison  can  be  made.    In  the  sixteenth 
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there  is  not  much  difference  between  the  half  marked  N  and  the  half  not 
marked  at  all. 
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Pliotograi)li  V  is  taken  with  the  aid  of  convex  lenses,  focussing  the 
light  from  the  sulphide  screen  on  the  plate;  by  means  of  a  lead  plate, 


one-half  of  the  luminous  screen  was  screened  from  the  source  in  such 
a  manner  as  is  shown  in  Fig.  IV.  A  black  strip  of  paper  is  pasted  across 
the  center  of  tlie  screen   to  mark  the  halves  of  the  luminous  sulphide. 
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Photograph  VI  is  a  trial  plate  to  investigate  the  effect  of  various  times 
of  exposures.  The  exposures  luarlced  N  are  seen  to  l)e  slightly  darker 
on  the  negative.  This  seems  to  iudieato  that  there  is  a  slight  effect 
from  the  radiations  of  the  Welsbach  burner.     Photo^jraphs  VII  and  VIII 


ore  to  show  whether  or  not  VI  is  due  to  a  radiation.  VII  shows  similar 
results  to  VI  and  is  taicen  under  similar  conditions.  It  was  thought 
that  it  might  be  due  to  heat,  and  to  prove  this  a  lead  plate  was  placed 
against  the  tin  can,  whore  it  becauii'  heated.  Exposure  VIII  is  made  with 
the  radiation  cut  off  by  the  lead  plate  suspendeii  between  the  source  and 
sulphide  screen  and  shows  similar  results  to  VI  and  VII.    The  exposures 
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marked  N  are  the  deuser  ou  the  negative,  not  because  of  a  radiation 
falling  on  the  corresponding  side  of  the  screen,  but  because  of  heat  or 
of  initial  conditions  of  luminosity.  The  arrangement  of  apparatus  for 
these  three  photogi'aphs  is  sliown  in  Fig.  V. 
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Feeble  Spark. 

The  apparatus  used  was  as  described  in  BIondlot*s  work.  The  results 
were  negative  and  only  two  photographs  talten,  both  of  which  are  given 
in  plate  IX  and   X.     The  intensity  of  the  spark  was  that  given  by  a 
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spark  between  two  rounded  ends  of  platinum  wire  Vi  mm.  diameter  sepa- 
rated a  small  fraction  of  a  mm.    Tlie  potential  at  the  spark  gap  was  not 
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great  enougli  to  spark  a  distance  of  ^4  mm.  While  working  with  this 
apparatus  a  phenomenon  occuiTed  which  shows  how  easily  constant  errors 
may  influence  the  result.  The  lead  screen  used  to  intercept  the  radia- 
tion was  suspended  by  cords  to  the  top  of  the  iron  lamp  chimney  so  as 
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to  be  easily  and  noiselessly  swung  In  and  out  of  the  path  of  the  radia- 
tion from  the  window.  It  was  noticed  that  when  the  lead  was  Interposed 
the  Intensity  of  the  spark  gap  as  seen  through  the  ground  glass  di- 
minished considerably  and  increased  again  when  taken  away.  This  was 
what  we  were  looking  for.  Of  course  we  thought  that  after  weeks  of 
vain  effort  we  were  to  be  rewarded.  After  changing  our  apparatus  a 
little  the  results  were  just  the  reverse  of  what  we  expected.  We  also 
noticed  the  character  of  the  sound  of  the  vibrator  of  the  Induction  coll 
changed  in  unison  with  the  intensity.  A  little  investigation  showed  that 
a  slight  pressure  anywhere  on  the  table  would  produce  the  same  effect. 
It  seemed  that  the  vibrator  was  vibrating  about  a  point  of  nearly  un- 
stable equilibrium.  A  slight  change  of  level  of  the  table  caused  the 
vibration  to  be  different  and  thus  cause  a  different  intensity  of  the 
spark.  The  weight  of  the  screen  as  It  was  swung  to  and  fro  was  enough 
to  change  the  level  of  the  table,  which  was  an  ordinary  wooden  one  set 
solidly  on  a  concrete  basement  floor. 

A  three-glower  220  volt  Nernst  lamp  was  substituted  for  the  Wels- 
bach   lamp.     The  results  w^ere  the  same  as  before. 

Our  results  are  all  negative.  After  experimenting  for  some  months 
and  appreciating  the  difl^cultles  and  the  various  psychlal  phenomena 
that  may  enter  we  are  tempted  to  believe,  as  some  otliers  do,  that 
the  various  French  physicists  have  been  misled.  On  the  other  hand, 
when  we  consider  that  the  experimenters  on  this  phenomenon  have 
world-wide  reputation,  we  can  not  thini;  that  such  men  as  Blondlot, 
Charpentler,  or  Becquenl  would  rush  into  print  on  a  subject  of  which 
tjiey  were  not  absolutely  certain,  especially  on  one  that  has  been  called 
in  question  by  noted  physicists. 

It  is  our  intention  to  remodel  our  apparatus  In  certain  respects  and 
continue  the  Investigation. 
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The  Apachb  Medicine  Ceremonies  Performed  Over  the 
Daughter  of  C  30. 


Albert  B.  Reagan. 


C  SO's  daughter,  near  Fort  Apache,  Arizona,  was  very  sick,  so  the 
chief  medicine  men  of  the  clan,  having  used  every  other  remedy  Isnown 
to  their  profession,  decided  to  use  the  Gunelpieya  Disls  performances 
(described  m  the  Indiana  Academy  of  Science  for  1903)  and  the  Medicine 
Ghost  Dance  as  a  remedy  to  make  her  well.  This  remedy  is  the  last 
medical  resort  known  to  the  Apache  Indians.  They  believe  that  it  wiU 
either  cure  the  patient  or,  if  he  dies,  will  prepare  him  for  the  Happy  Hunt- 
ing Ground.  It  belongs  to  the  faith  cure  side  of  the  Apache  medical 
practice.  The  Gunelpieya  Disk  performances  are  day-time  ceremonies, 
the  Medicine  Ghost  Dance  is  always  performed  at  night.  The  former 
always  immediately  precedes  the  latter. 

Having  decided  what  to  do,  the  medicine  men  set  about  to  do  it  at 
once. 

In  a  sheltered  sunny  spot  they  made  a  canvas  enclosure  about  thirty 
feet  in  diameter.  The  enclosed  area  being  then  leveled,  they  drew  a 
medicine  disk  in  it  some  sixteen  feet  in  diameter.  This  disk  they  dec- 
orated in  concentric  rings  with  several  symbols  of  their  gods;  the  sun, 
rainbows,  deer,  bird,  and  gods  or  Gunelpieya,  represented  by  the  figures 
of  men.  These  they  drew  on  the  ground  in  various  colors,  the  coloring 
material  being  prepared  as  follows:  The  black  from  groundup  charcoal; 
the  red  from  pulverized  red  sandstone;  the  yellowish- white  from  crushed 
limestone;  and  the  green  from  groundup  leaves. 

The  disk  being  completed  the  Gunelpieya  cermonies  began.  The 
oldest  grandmother  present,  in  this  case,  Chinda  by  name,  came  into  the 
canvas  enclosure,  walljed  to  the  center  of  the  disk  with  cattail  fiag  pollen, 
sprinkled  each  of  the  symbolic  figures  of  the  dislj  with  cattail  flag  pollen, 
the  sacred  meal  of  the  Apaches,  called  by  them  "Hottendin."  She  then 
took  a  cup  partly  filled  with  water  and,  beginning  with  the  outer  rainbow 
circle,  the  outer  figure  of  the  disk  thus  drawn,  she  walked  around  on 
each  concentric  circle,  both  space  and  bow,  from  the  rim  of  the  disk  to 
its  o<»nter.  stooping  before  each  sacred  object  to  gather  a  pinch  of  dust 
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from  it  This  dust  she  put  iu  the  cup  which  she  carried  in  her  hand. 
Having  completed  her  dust  gathering,  she  prayed  for  a  moment  to  the 
four  great  gods  that  are  holding  up  the  four  corners  of  the  earth;  then 
set  the  cup  down  in  the  center  of  the  disk  and  took  her  departure. 

As  soon  as  grandma  commenced  to  take  her  leave,  the  sick  girl  entered 
the  enclosure  and,  as  she  was  too  weak  to  walk,  they  carried  her  around 
each  concentric  circle  from  the  outer  rim  of  the  disk  to  its  center,  placing 
her  on  the  sun  drawing  with  her  face  turned  toward  the  evening  sun.  At 
this  moment  the  musicians,  who  had  seated  themselves  within  the  canvas 
enclosure  in  the  space  between  the  canvas  and  the  disk,  began  to  chant 
in  the  minor  key: 

**Kaw8''  ah  tiin'-nee  yah'  osh'  kah' 
Kaws'  ah  tun'-nee  yah'  osh  kah' 
Kaws'  ah  tun'-nee  yah'  osh  kah' 
Kaws''  all  tun'- nee  yah'  osh  kee'  yah'. 
Yah'  dethith'-be'-zhe' 
Pair-ris'  kee-kay'  ed-dee-teen' 
Tsot'  un-tzhon'-nee 
Bair'  in-dah'  klee'-dal-ash' 
Yah''  ed-dee-teen'  oo'  bair'  tzhon'-nee 
Nod'-o-tash'  yo'  e'  hay'  nay'.'* 

Just  as  the  monotonous  music  had  attracted  the  attention  of  all,  a 
ghost  dancer,  called  by  the  Indians  **Cheden,"  came  from  a  nearl»y  thicket 
and  danced  into  the  enclosure.  He  was  nude  with  the  exception  of  danc- 
ing skirt,  moccasins  and  hat,  the  latter  being  a  square-shouldered  ghost 
hat.  This  hat  had  for  a  supi)ort  piece  a  bow-shaped  withe  which  passed, 
yoke  fashion,  from  the  crown  of  the  head  to  beneath  the  chin,  where  the 
ends  of  the  yoke  were  tied  together  with  a  sinew  to  keep  the  hat  in  place. 
This  withe  had  a  muslin  mask  stretched  over  it  loosely.  To  this  yoke  at 
the  top  was  fastened  a  transverse-bar  of  yucca  wood  from  which  several 
upright  pieces  projected  on  which  there  were  peculiarly  carved  cross 
pieces  and  zigzag  red  lines,  indicating  lightning.  To  make  the  ghost  figure 
more  grotesque,  the  dancer's  body  was  i)alnted  in  various  colors.  A 
ghost  god  decorated  his  breast  and  the  red  bolt  lightning  his  arms.  He 
held  a  butcher  knife  in  one  hand  and  a  lightning  painted  wand  in  the 
other.  On  entering  he  danced  around  within  the  enclosure  for  a  consider- 
able time.    He  then  walked  around  the  circle  from  the  east,  turning  con- 
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tinually  to  the  right  and  edging  in  toward  the  center  of  the  disk  till  he 
reached  the  patient,  approaching  her  from  the  rear.  He  then  laid  down 
his  knife  and  wand  and  dipped  his  hands  in  the  muddy  water  in  the  cup. 
He  then  rubbed  the  sick  one's  back  with  the  muddied  hands.  When  he 
had  done  this  he  lifted  his  hands  skyward  and  sent  the  "sick"  away  by 
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blowing  a  hissing  breath  through  them.  In  like  manner  he  placed  his 
hands  on  the  woman's  head,  on  her  breast  and  on  her  arms.  Having 
completed  liis  task  and  sent  "sick'*  away,  he  galloped  off  into  ol)scurity. 
Wlicn  the  "Cheden"  had  gone,  chief  medicine  man  Brigham  Young 
went  and  took  the  muddy  cup  and  rubbed  the  woman  in  the  same  manner 
as  the  "Cheden"  had  done  before  him,  except  that  he  daubed  her  almost 
all  over  with  the  mud,  praying  continually  as  he  did  so.  When  he  had 
completed  his  daubing,  they  carried  the  sick  woman  from  the  enclosure. 
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Then  each  one  who  eared  took  some  of  the  dust  of  the  gods,  that  is, 
gathered  a  pinch  of  dust  from  each  of  th.?  symbolic  figures.  This  being 
done,  the  disk  was  obliterated.  The  Gunelpieya  ceremonies  were  thus 
brought  to  a  close.    The  next  scenes  were  those  of  the  ghost  dance. 

At  about  ten  o'clock  that  night  a  huge  bonfire  was  kindled  in  a  level 
open  area,  around  which  practically  all  the  Indians  of  the  tribe  gathered. 
Two  di'ummers  seated  themselves  on  their  blankets  a  little  to  the  west 
of  the  big  fire  and  began  to  beat  the  Indian  **tomtom8,*'  drums  made  by 
stretching  a  rawhide  over  the  open  face  of  a  pot.  As  soon  as  the  dull 
drum  beats  were  heard  all  who  desired  to  sing  Joined  the  drummers  and 
began  to  chant: 

To^'-kwah  tzhoo^-nah  nahd^'-o-tash^ 

To^'-kwah  tzhoo^-nah  nahd^'-o-tash^ 

To'-kwah  tzhoo'-nah  nahd^-o-tash^ 

To'-kwah  tzhoo'-nali  nahd'-o-toosh'-she  ah'  i'  a'  nah'  ah' 

To'-kwah  tzhoo'-nah  nahd'-o-toosh'-she  ah'  i'  a'  nah'  i'. 
After  the  singing  had  been  going  on  for  prol)abiy  half  an  hour,  the  sick 
girl  was  carried  to  tlie  place  of  meeting  and  placed  on  a  blanket  to  the 
east  of  the  tire.  On  this  she  reclined  for  almost  an  hour  waiting  for  those 
who  were  to  perform  over  her.  At  last  they  came,  the  ghost  dancers. 
There  were  five  of  lliem,  four  medicine  dancers  and  a  clown.  The  former 
were  "Chedens"  and  were  all  attired  11  ko  the  "Cheden'*  above  described 
with  the  exception  that  the  hats  of  two  of  them  had  tlie  lath  crest  pieces 
arranged  in  fan  shape  so  as  to  resemble  the  spread  tail  of  a  turkey,  which 
it  was  intended  to  represent.  The  clown  was  attired,  painted  and  daubed 
similarly  to  the  ghost  dancers,  the  crest  of  his  hat,  however,  was  neither 
square  shouldered  nor  fan-shaped;  but  instead  the  lath  extended  out  as 
horns  from  each  side,  a  small  cross  cresting  tlie  hat.  Besides  the  differ- 
ence in  the  hat,  he  also  had  a  belt  of  pine  twigs  around  his  waist  and  a 
bunch  of  fir  twigs  at  his  back  that,  in  several  respects,  made  him  look 
like  Christian  in  "Pilgrims'  Progress"  as  he  started  out  with  his  load  of 
sins  on  his  back.  The  ghost  dancers  carried  lightning  painted  wands  in 
each  hand;  the  clow^n  carried  a  thunder  stick  in  one  hand  and  a  three- 
pronged  stick  in  the  other.  The  thunder  stick  was  a  piece  of  lath  sus- 
pended on  a  string.  The  string  Ijeing  twisted,  the  whirling  of  the  lath 
gave  a  sound  "all  the  same  thunder,"  to  use  the  Indian  expression.  The 
three-pronged  stick   resembled   the   trident  of   tlie  fabled   Neptune.     The 
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down  thus  attired  and  equipped  looked  much  like  the  pictures  of  Satan, 
whom  he  was  intended  to  represent,  except  that  he  was  wingless. 

These  medicine  actors  approached  the  congregated  people  from  the 
southwest,  encircled  them  in  a  great  circle,  made  circle  after  circle,  each 
time  edging  in  toward  the  great  fire.    As  they  thus  approached  they  kept 


Medicine  Man.  C4. 


putting  their  heads  near  to  the  ground  as  if  smelling  for  something,  then 
gobbling  and  struting  lilie  a  turkey  and  waving  their  hands  and  wands 
like  a  flying  bird  flops  its  wings. 

At  last  they  entered  tlie  sick  one's  presence  and  acting  as  though 
surprised,  they  danced  l)ackwards  and  forwards  for  several  yards  to  the 
music  of  the  chant: 

"Kahs'-ah-tnn^  nee  yah^  asli  kah'' 
Kalis^-ah-tun^  nee  yah^  ash  kah^ 
Eahs^-ah-tnn^  nee  yah^  ash  kah^ 
Kahs^-ah-tnn^  nee  yah^  ash  kee^  yah^." 
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Then  they  approached  again  only  to  make  a  retrograde  movement  as 
before.  This  they  did  several  times  in  succ?ession.  Then  they  approached 
and  strutted  around  the  little  spot  that  th^  girl  occupied,  the  clown  going 
through  every  grimace  known  to  his  fraternity.  After  encircling  the 
patient  once,  they  pranced  for  a  moment  while  "grandma"  sprinkled  the 
sacred  meal  upon  them,  blowing  her  breath  in  blessing  on  each  one  as  she 
sprinkled  him.  This  completed  scene  one  of  this  act  and  the  men  of  the 
gods  cantered  off  into  the  darkness  to  go  Ihrough  their  religious  incanta- 
tions to  drive  away  the  evil  spirits,  "sick." 

The  ghost  dancers  returned  and  formed  in  column  facing  the  west,  the 
sick  one  being  changed  on  her  blanket  so  that  she  faced  them.  They 
danced  up  to  her  feet  and  then  retrograded  in  a  backward  movement  to 
the  spot  where  they  had  first  formed  the  column,  gobbling  and  strutting 
and  waving  their  arms  in  imitation  of  a  flying  turkey.  This  they  repeated 
seven  times.  Then  the  formost  dancer,  as  he  made  pose  after  pose  often 
imitating  the  actions  of  a  mother  quail  when  protecting  her  brood,  left 
the  column  and  danced  to  the  feet  of  th^  dying  girl.  He  reached  her 
presence,  strutted  around  her,  laid  the  crossed  wands  on  her,  blew  his 
breath  on  them,  danced  backwards  for  about  twelve  feet  with  medicine 
wands  still  crossed,  parted  the  wands  by  a  sweeping  vigorous  movement 
of  the  hands  in  opposite  directions,  thus  sending  the  evil  spirits  not  Into 
the  swine,  but  to  the  four  winds.  He  returned  to  the  patient,  placed  the 
wands  on  her  breast,  then  dauced  backwards  and  scattered  the  evil  ones 
as  before.  He  then  placed  the  crossed  wands  upon  her  head,  and  lastly 
upon  her  back,  each  time  performing  as  above  described.  His  work  being 
completed,  he  galloped  off  into  obscurity  to  appear  in  the  next  scene. 

The  other  medicine  dancers  in  succession  went  througli  practically  the 
same  performance  as  the  first  "Cheden"  did.  Then  the  clown  came. 
His  performing.  In  addition  to  his  tumbling  and  rolling  around  in  the  dirt, 
was  about  the  same  as  that  of  those  who  preceded  him,  except  that  he 
did  not  strut  and  gobble  like  a  turkey.  His  acting  completed  part  one  of 
this  scene. 

There  were  three  other  parts  to  this  scene  all  of  which  were  similar 
to  the  one  just  described  with  the  exception  that  the  position  taken  by  the 
actors  was  different.  In  part  two  the  sick  one  faced  the  southwest,  the 
dancing  column  the  northeast;  in  part  three  she  faced  the  northwest,  the 
column   the  southeast;  and  in   part   four   she   faced   the   northeast,   the 
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column  the  southwest.  Part  four  completed  this  scene  and  the  medicine 
actors  passed  out  beyond  the  circle  of  ligiU. 

The  next  ten  scenes  were  similar  to  the  scene  just  described,  except 
that  when  lool^ers-on  went  to  sleep  the  Satanic  majesty  wolte  them  up 
with  his  trident  and  made  them  dance,  there  being  twenty-seven  sleepy 
ones  dancing  at  one  time. 

Just  as  day  began  to  dawn  the  twelfth  and  last  scene  began.     The 


Chief  Briirham  Younif,  of  the  Apaches. 


medicine  dancers  appeared,  were  sprinlcled  with  the  sacred  dust,  and 
began  to  perform  over  the  sick  one  as  in  the  previous  ten  scenes  with  the 
exception  that  they  used  medicine  hoops  instead  of  wands.  These  hoops 
were  two  and  one-half  feet  in  diameter,  were  five  in  number,  were  made 
of  willow,  and  were  painted  so  that  the  five  represented  the  rainbow  in 
color  which  they  were  intended  to  represent.  Besides  being  painted, 
each  hoop  liad  five  eagle  feathers  suspended  from  it 
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When  this  scene  began  the  young  and  middle-aged  lookers-on  took 
one  more  drink  of  Indian  whiskey  (they  had  been  drinking  it  all  night), 
formed  around  the  central  lire  in  a  great  circle,  and  danced  around  from 
left  to  right,  the  women  in  one  half  of  the  circle,  the  men  In  the  other. 
The  old  women  danced  backward  and  forward  on  either  side  of  the  fire 


Uramlma  Irri^atintr. 

within  the  outer  dancing  circle;  and  old  grandma,  Brigham  Young,  med- 
icine man  C  4,  and  Loco  Jim  sprinkled  the  sacred  dust  and  prayed  in- 
cessantly to  the  gods.  The  dancing  became  more  and  more  vigorous. 
Every  one  joined  in  it  The  sound  of  the  peculiar  drum,  now  l>elng  beat 
with  greater  accent,  the  loud  chanting  and  the  deafening  shouts  of  the 
dancers  filled  all  the  surrounding  country  with  ear-grating  sounds.  The 
excitement  reached  a  high  tension.  The  sick  one  made  one  supreme 
effort  to  rise  and  join  in  the  dance;  but  she  had  not  sufficient  strength. 
They  lifted  her  to  a  standing  position,  they  sprinkled  her  with  the  sacred 
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dust,  tbey  rubbed  her  back  with  scorched  fir  twigs,  they  supported  her 
in  a  dancing  position.  She  made  one  more  heroic  effort  to  dance  and  be- 
come well.  Greater  and  greater  grew  the  excitement.  Loco  Jim  prayed 
louder,  the  shrielss  and  shouts  of  the  dancers  became  deafening.  The 
crisis  came.  In  the  excitement  the  sicls  one  forgot  her  ailments.  She 
danced.  She  took  a  medicine  god  in  each  hand.  She  lifted  them  high 
above  her  head.  She  leaped.  She  crow-hopped.  She  posed.  She  strutted 
round  and  round  the  great  fire  like  a  turkey.  She  called  the  gods  by 
name.    She  shrieked,  swooned  and  died. 

Words  can  not  describe  the  scene  that  followed.  Men,  yes,  Indian 
men,  wept,  the  women  wailed  with  the  hideous  coyote  yelping  wall  so 
characteristic  of  the  Apaches.  They  all  pulled  their  hair  out  by  handfuls, 
they  rent  their  apparel  and  destroyed  their  property  at  hand.  Then  all 
made  a  nisli  to  see  I  ho  corpse.  They  trampled  over  each  other,  and  it 
was  with  difficulty  that  they  were  kept  Irom  crowding  one  another  into 
the  great  fire.  They  carried  her  to  the  nearest  wigwam;  stripped,  washed 
and  dressed  her;  beaded  her  with  all  the  beads  of  her  clan;  put  wristlets 
upon  wristlets  on  her  wrists;  rolled  her  in  her  best  blanket;  took  her  and 
her  medicine  accouterments  to  the  mountain  side  and  buried  them  beneath 
a  piuyon  tree.  Then  they  returned  and  destroyed  everything  which  be- 
longed to  her.  both  animate  and  inanimate,  together  with  her  father's 
"tepee."  that  the  things  that  were  hers  on  earth  might  be  with  her  in 
spirit  in  the  land  of  bliss.  Then  for  thirty  days  the  women  wailed  and 
mourned  for  her  at  morning,  noon  and  night.  Thus  were  the  ceremonies 
performed  over  the  medicine  girl  brought  to  a  close. 
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The  Apache  Medicine  Game. 


Albert  B.  Rbaqan. 


The  medicine  game  is  usually  played  for  the  benefit  of  the  sick.  A 
medicine  man  plays  to  drive  **siclj"  away;  an  Indian,  as  the  representative 
of  "sicls,"  plays  against  him.  If  the  representative  of  the  good  spirits 
wins,  it  is  believed  that  the  sick  one  will  get  well;  if  the  representative 
of  evil  gains  the  victory,  he  will  die.  The  medicine  man  so  plays  the 
game  that  if  he  believes  the  patient  will  die  he  loses,  and  if  he  believes  he 
will  get  well  he  wins;  he  must  keep  up  his  reputation  as  a  medicine  man. 
The  game  is  also  oc-casionally  played  to  pass  the  time  away.  When  played 
for  that  purpose  four  persons  usually  play,  two  playing  as  partners. 

In  many  respects  this  game  resembles  the  "Setdilth  Game,"  described 
in  the  Indiana  Academy  of  Science  for  1903.  The  tally  counts  are  40  In 
number,  as  in  that  game;  but  pebbles  instead  of  cobble  stones  are  used. 
Furthermore,  instead  of  being  picked  up  on  the  spot,  as  the  cobble  stones 
are,  each  family  carries  a  *'set"  with  them  wherever  they  go.  Like  the 
Setdilth  tallies,  when  used  in  playing  they  are  arranged  in  a  circle;  but 
in  groups  of  fives  instead  of  tens.  A  wide  space  on  opposite  sides  of  the 
circle,  designated  **water,"  separates  the  four  west  groups  from  the  four 
east  gi'oups.  As  in  the  Setdilth  game  a  center  or  bouncing  rock  is  used. 
Also  as  in  that  game  bouncing  sticks  are  used,  but  the  number  is  four 
Instead  of  three.  The  sticks  also  are  very  different.  The  Setdilth  sticks 
are  about  a  foot  in  length,  are  the  halves  of  green  willows,  and  are  thick 
and  heavy.  The  Medicine  sticks  are  two  feet  in  length,  are  dry,  seasoned 
material,  are  usually  yucca  lath,  and  are  light  and  thin.  Besides  being 
variously  carved,  three  of  them  have  one  face  each  painted  red;  the 
other  face  unpainted,  or  painted  white.  The  other  stick  has  one  face 
painted  black,  the  other  green.  As  in  the  Setdilth  game  these  sticks  are 
struck  endwise  on  the  bouncing  rock,  and  are  then  let  fall  as  chance 
may  direct.  In  this  game,  as  in  the  Setdilth  game,  small  sticks  are 
placed  between  the  last  rock  tally  and  the  next  pebble  in  the  direction 
the  player  is  moving  his  tally  stick  to  mark  the  number  of  points  he  has 
gained.  Unlike  the  Setdilth  game,  41  points  instead  of  40  constitute  a 
game-count;  the  players  begin  at  the  south  wide  space  and  in  order  to  get 
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a  game  they  must  cross  this  same  space  on  the  return  to  at  least  one 
count  on  the  other  side.*    Below  are  the  rules  of  the  game. 

Rules  for  Plating. 

1.  The  opponents  in  the  game  face  each  other,  both  start  from  the 
south  wide  space,  and  move  their  counting  sticks  around  the  stone  circle 
in  opposite  directions,  each  playing  as  his  turn  comes. 

2.  Should  the  counts  of  two  opponents  be  such  that  their  counting 
sticks  would  occupy  the  same  space,  the  cue  who  played  last  takes  up  his 
opponent's  counting  stick  and  throws  it  back  to  the  starting  point.  Its 
owner  must  begin  the  game  anew,  as  all  the  points  he  has  previously 
made  are  lost. 

3.  Should  the  counts  of  any  player  be  such  as  to  place  his  counting 
stick  in  either  of  the  wide  spaces,  designated  "water,"  he  looses  all  the 
points  he  has  made,  his  counting  stick  is  thrown  back  to  the  starting 
place,  and  he  must  begin  again. 

Rules  for  counting  the  points,  decided  by  the  face  of  the  sticks  that  are 
up  after  they  have  fallen  (the  faces  according  to  color  will  be  designated 
white,  black,  green,  or  red). 

1.  Two  white  plus  one  red  plus  one  black,  two  points. 

2.  Three  red  plus  one  black  and  all  the  sticks  straight  and  parallel, 
5  points. 

3.  Three  white  plus  one  green,  10  points. 

4.  Three  red  plus  one  green,  13  points. 

5.  Three  white  plus  one  black,  13  points. 

6.  Three  red  plus  one  black,  20  points. 

7.  Three  red,  one  crossing  the  other  two,  plus  one  black,  2G  points. 

8.  Three  white  plus  one  black  laying  across  the  others,  39  points. 

9.  Three  red,  one  crossing  the  other  two,  plus  one  black  crossing  two 
red  ones  (in  this  game  each  cross  counts  13  points),  52  points. 

10.  One  hundred  and  sixty-four  continuous  points  or  four  game-counts 
constitute  a  game. 


•The  winner  of  the  grame-count  keeps  on  playing:,  retaining  the  extra  points  he  has 
trained :  his  opponents  be^rin  anew.  They,  however,  do  not  lose  any  irame-counts  pre 
viously  grained  in  the  erame. 
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All  Saints  Day  at  Jkmez,  New  Mexico. 


Albert  B.  Reagan. 


As  the  Jemez  Indians  are  Catholics,  tliey  observe  All  Saints  Day  as 
other  Catholics  do,  but  after  their  own  fashion.  Whether  mass  is  held 
in  the  Jemez  church  on  that  day  or  not,  at  daybreak  the  sexton  com- 
mences to  pound  the  two  bells  in  the  belfry  of  the  church  alternately  with 
a  hammer.  This  pounding  he  continues  till  sun  up.  The  Indians  then 
commence  coming  one  by  one  to  give  gifts  as  prayers  for  the  good  of  all 
saints.  Some  of  these  gift-carriers  have  baslsets  of  grain,  some  baskets 
of  fruit,  others  baskets  of  baked  bread.  On  entering  the  church,  each 
gift-carrier  proceeds  to  the  altar,  and,  having  made  the  cross  and  said  the 
appropriate  Catholic  prayer,  he  places  his  gift  upon  the  altar  and  leaves 
the  church  at  once.  On  going  out  of  the  church  he  pulls  the  two  bell  ropes 
as  often  as  he  chooses,  causing  the  clapperless  bells  to  pound  each  other 
into  a  dull  monotonous  choppy  ringing,  thus  declaring  to  the  village  and 
to  his  God  that  he  has  deposited  his  gift.  This  gift  depositing  is  carried 
on  throughout  the  entire  day.  The  proceeds,  thus  obtained,  are  given  to 
the  priest. 
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,The  Moccasijj  Gamb. 


Albert  B.  Reaoan. 


The  Moccasin  game  is  an  Apache  nocturnal  game.  It  is  played  by 
the  nieh  only.  The  players  and  spectators  gather  in  a  circle  around  a 
fire,  which  serves  both  for  warmth  and  light.  The  players  divide  them- 
selves into  two  groups,  one  of  these  groups  occupies  tlie  west,  the  other- 
the  east  part  of  the  circle,  which  now  assumes  the  form  of  an  ellipse. 
Then  the  sides  begin  to  bet.  One  side  puts  up  a  saddle  that  it  will  win 
the  game.  The  other  puts  up  a  horse.  So  the  betting  goes  on  till  the 
members  of  each  side  have  staked  on  the  game  practically  all  they  have. 
Then  the  game  begins.  It  is  on  the  same  principle  as  the  "chuck  luck" 
game  of  the  English  walnut  hulls  and  the  pea,  except  that  it  is  more 
complicated.    It  is  a  straight  game  of  guess. 

There  are  two  ways  of  playing  this  game.  In  the  one  (that  used  by 
El  Sa  Say's  band)  each  side  has  seven  round  holes  dug  in  the  earth  to 
the  depth  of  about  six  inches.  These  holes  are  filled  with  leaves  or  fine 
bark;  and  the  ground  in  the  Immediate  vicinity  is  covered  with  the  same 
material  till  the  holes  are  practically  hid  from  view,  and  Instead  of  a  pea 
a  round  pebble  about  the  size  qf  an  egg  is  used.  In  the  other  style  of 
playing,  mounds  of  earth  and  variously  arranged  ridges  are  used  instead 
of  holes;  the  pebble  being  used  as  in  the  first  case.  Should  mounds  of 
earth  be  used,  linnear  marks  are  made  on  them  to  show  the  possible 
places  that  the  ball  (pebble)  may  be  hid. 

In  playing  the  game,  if  it  is  the  first  one  of  the  season,  the  sides  draw 
by  lot  to  see  which  will  get  the  pebble,  that  is,  which  will  get  to  play 
first.    At  all  other  times  the  winner  in  the  previous  game  gets  to  play  first 

The  lots  having  been  cast,  a  member  of  the  lucky  side,  while  he  and 
his  game  ground  are  obscured  from  view  with  a  blanket,  puts  the  mystic* 
pebble  in  the  bottom  of  one  of  the  holes;  or,  In  case  mounds  or  ridges  of 
earth  are  being  used,  buries  it  in  the  dirt  l)eneath  one  of  the  linear 
lines.  Then  he  carefully  covers  and  smoothes  everything  all  over  so  that 
the  location  of  the  pebble  can  not  be  detected  at  all.    This  being  done,  a 


*  So  called  "mystic  '*  because  each  set  of  players  pray  over  their  respective  stick  and 
pebble  that  they  will  have  power  to  favor  them  in  the  same. 
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member  of  the  opposing  elan  with  divining  sticli  (a  small  clnb-llke  stick) 
in  hand  goes  over  to  the  other's  game  ground,  so  to  speak;  and,  after  mak- 
ing six  false  motions  with  his  stick  while  he  argues  and  jokes  with  his 
opponents  to  see  if  he  can  decide  from  their  actions  where  the  valuable, 
pebble  is,  he  strikes  the  hole  or  spot,  in  case  a  mound  or  ridge  of  earth 
is  used,  with  vigorous  force  in  which  he  has  decided  the  stone  is.  Then 
there  is  a  lull,  a  death  silence,  while  he  removes  the  leaves  or  earth,  etc., 
to  see  if  he  has  won.  If  the  pebble  is  not  in  that  place  of  deposit  the 
players  who  occupy  that  ground  have  won  the  tally  and  immediately 
begin  the  song  of  triumph. 

Yah  e  yi. 

Yah  e  yl, 

Ain-nee  ah, 

Ain-nee  ah, 

Hay  hay  ah  hay  ah  ah  ah  a. 

The  player  with  the  mystic  stick  goes  back  to  his  clan,  and  the  hold- 
ers of  the  pebble  hide  it  again.  Then  another  one  from  the  opposing 
Bide  tries  his  luck  in  finding  it;  but  usually  with  no  better  success.  In 
this  way  the  game  continues  for  hours.  At  last  a  member  of  the  losing 
side  locates  the  mystic  stone,  and,  amid  the  shouts  and  song  of  triumph 
of  his  clan,  he  takes  it  to  his  side  of  the  great  ellipse.  The  other  side  then 
begins  to  guess.  This  sort  of  performance  is  kept  up  till  one  side  receives 
the  number  of  tallies  previously  decided  upon  to  constitute  a  game.  That 
side  consequently  wins  the  game  and  sweeps  in  the  stakes. 

Rules  for  Playing  the  Game. 

1.  If  in  the  preliminary  or  false  motion  movement  the  pebble  is  un- 
covered, it  counts  one  tally  for  the  side  which  has  the  pebble,  that  is,  for 
the  side  which  has  buried  it. 

2.  If  the  pebble  is  located  at  the  final  stroke,  not  the  preliminary 
strokes,  of  the  mystic  stick,  it  counts  one  tally  for  the  side  which  has  the 
stick,  and  that  side  takes  the  pebble  to  its  own  game  field.  The  other 
side  then  begins  to  guess. 

3.  If  the  pebble  is  not  located  in  the  final  stroke,  nor  the  preliminary 
strokes  of  the  mystic  stick,  it  counts  one  tally  for  the  side  which  tias  hid 
it.    And  that  side  retains  it  and  hides  it  again. 
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4.  There  is  always  one  less  false  motion  of  the  mystic  stick  than 
there  are  possible  places  for  the  pebble  to  be  hid;  for  example,  in  case 
there  are  seven  holes  in  any  one  of  which  the  stone  may  be  bid,  six  pre- 
liminary strokes  of  the  mystic  stick  are  always  made. 

5.  There  are  always  two  tally  keepers,  one  representing  each  oppos- 
ing party.    At  the  bef^inning  of  the  game  each  of  these  has  a  number  of 
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Map  showinir  the  various  arranfrements  of  the  moccasin  crame  field  of  the  dirt  type. 
used  in  playincr  one  {rame  at  the  camp  of  Chief  R6  the  niirht  of  February  24. 1902. 

The  broken  lines  indicate  the  false  or  preliminary  motions. 

K  shows  lines  where  the  pebble  should  be  hid. 

S  shows  the  final  stroke.    It  is  represented  by  a  continuous  line. 

In  1  and  11  the  pebble  was  uncovered  in  the  preliminary  motion.  In  3, 6, 8  and  10  it  was 
passed  over  in  the  preliminary  strokes,  but  not  uncovered.  In  2,  4, 5  and  7  the  pebble 
was  uncovered  in  the  final  stroke.  And  in  9  it  was  missed  both  in  the  preliminary  and 
final  strokes.  2.  4.  5  and  7  are  the  only  ones  which  counted  points  for  the  searchers  for 
the  pebble.  In  each  of  these  four  cases  they  irot  the  pebble  and  took  it  to  their  own 
iranie  field. 
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bear  grass  blades,  "Indian  shoe  strings,'*  corresponding  to  the  number 
of  tallies  decided  upon  to  constitute  the  game.  When  a  side  loses,  the 
tally  keeper  of  that  side  gives  a  blade  of  grass  to  his  opponent  tally 
keeper.  When  all  t\w  **Indian  shoe  strings"  have  passed  to  the  possessidb 
of  any  one  side,  that  side  has  won  the  game.  It  is  sun  up  by  that  time 
and  all  go  home,  one  half  paupers,  the  other  half  as  rich  as  the  Indian 
generally  gets. 

Words  used  in  the  moccasin  game: 

Ako.    There  (used  when  making  a  false  motion  as  if  to  grab  the  ball). 

Don-dee.    It  is  well,     v 

Kod-da.    It  is  ready,  the  ball  is  hid. 

Tah-al.     It  is  finished. 

Oa-kog-go.    That  is  all. . 

Ah-ko.    Here,  it  is  here. 

Doh.     Play. 

Yah-lan-nee.    Good-bye,  you  have  lost,  you  are  left,  etc. 

Ken-not-tah-hah.  The  moccasin  game  (so  called  l>ecause  originally  the 
pebble  was  hid  in  a  moccasin).* 

♦Taken  from  the  Apaches,  theirnianners.  customs,  etc.,  furnished  to  the  Bureau  of 
American  Ethnolofiry  by  the  writer. 
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The  "Matachina"  Dance. 


Albert  B,  Reaqan. 


The  "matachiua"  is  a  peculiar  religious  ceremonial  dance  of  the  Pueblo 
Indians  of  New  Mexico.  It  is  a  religious  rite  performed  in  celebration  of 
the  birth  of  Christ.  This  dance  was  acted  out  at  the  annual  feast  of  the 
patron  saint,  Guadalupe,  at  Canyon  de  los  Jemez,  New  Mexico,  November 
12.  1901. 

After  mass  was  given  at  the  holy  church  of  Saint  Guadalupe,  the 
dancers,  some  thirty  in  number,  lined  up  in  two  rows  with  the  chief  of 
ceremonies  at  the  front  and  between  the  rows.  All  were  masked.  The 
chief  of  ceremonies  wore  a  mask  that  resembled  the  head  of  a  donkey 
very  much;  and  each  of  the  dancers  wore  a  cloth  mask.  Each  of  them 
also  wore  a  circular  cap  from  which  there  floated  to  the  breeze  variously 
colored  ribbons. 

When  all  the  performers  were  in  their  proper  places,  the  chief  of 
ceremonies  bejran  to  writhe  and  to  wriggle  his  body  in  a  laborious  man- 
ner. This  performance  was  to  indicate  that  with  the  birth  of  Christ  a 
furious  battle  was  waged  againt  sin.  vVs  soon  as  the  chief  began  to  per- 
form, the  gaudily-attired  dancers  commenced  to  move  their  limbs  in  a 
lively  manner  to  the  strains  of  an  accordian.  They  pranced  about  much 
in  the  same  way  tliat  a  bai)oon  trips  about  in  a  cage.  This  si>ectacular 
and,  at  times,  grotesque  acting  was  kept  up  till  the  sun  set.  Then  the 
simple-hearted  Indians  set  out  for  their  homes  feeling  that  they  had  done 
their  duty,  that  they  had  been  forgiven  for  their  transgressions  and  that 
they  would  begin  a  new  year  with  unsullied  records. 
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The  "  Pbnitenties." 


Albert  B.  Reaoan. 


At  the  conquest  of  New  Mexico  by  the  Spaniards,  the  Pueblo  Indiana 
w-ere  converted  to  Christianity.  From  the  first  they  were  very  attentive 
to  the  teachings  of  the  Catholic  priest,  but  they  could  not  grasp  the  new 
creed  in  its  entirety.  They  were  handicapped  by  the  fact  that  they  were 
not  able  to  read  or  write.  The  Bible  could  not  be  used  as  an  instrument 
for  their  instruction.  They  had  to  depend  upon  the  words  of  the  priest 
only.  As  a  result  Christianity,  as  practiced  by  the  Pueblo  Indians  today, 
is  greatly  "distorted." 

The  *'padres"  taught  penitence.  The  Pueblos  began  in  easy  stages, 
but  soon  corrupted  the  religion;  and  now  many  of  the  Indians  undergo 
excruciating  torture  annually  to  atone  for  the  sins  of  their  respective 
village.  In  June  of  each  year  there  are  invariably  a  number  of  j'oung 
Indian  men  who  volunteer  their  flesh  for  the  elevation  of  their  i>eople. 
In  each  village  several  are  selected  who  lead  a  procession,  composed  of 
nearly  every  inliabitant  of  the  village.  One  of  these  "penitenties,*'  as  the 
Mexicans  call  them,  as  late  as  even  the  eighties,  carried  a  massive  cross 
in  representation  of  Christ's  carrying  the  cross  to  the  crucifixtion.  This 
one  seldom  returned  alive.  In  this  performance  of  the  "penitenties,**  the 
Indians  who  are  not  acting  as  "penitenties*'  arm  themselves  with  cactus; 
and  each  in  turn,  pricks  the  "penitenties."  The  more  cruel  the  nature  of 
the  torture,  the  more  nearly  have  the  people  of  the  village  been  forgiven 
by  the  Supreme  Being  for  their  sins  duriag-the  year.  The  flesh  bruising 
part  of  the  ceremony  being  finished,  the  sufifering  subjects,  bleeding  froro 
head  to  foot,  are  carried  back  to  the  church,  where  prolonged  and  weird 
<!oremonies  are  conducted.  This  human  offering  is  followed  by  the 
"Matachina  Dance,"  described  in  a  previous  paper— a  curious  ceremony 
performed  in  celebration  of  the  birth  of  Christ. 
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The  Cliff  Dwellers  of  Arizona. 


Albbrt  B.  Reagan. 


The  cliff  dwellers  of  Arizona  were  small  of  stature,  the  adult  male 
not  being  over  fifty-two  inches  in  height.  Their  skulls  are  brachycephalic 
(or  broader  across  than  lengthwise),  like  those  of  the  Zunyis,  Aztecs  and 
Peruvians.  Their  skulls  have  also  a  little  extra  bone  in  the  back  part  of 
the  head,  a  peculiarity  of  the  Incas,  and  known  as  the  Inca  bone.  This 
bone  seems  to  indicate  a  close  relationship  between  this  mysterious  race 
in  Arizona  and  the  semi-civilized  races  of  South  America. 

The  cliff  dwellers  lived  in  narrow  canyons  that  afforded  water  for 
cooking  and  drinking  purposes,  and  for  irrigating  their  fields.  At  the 
sides  of  the  canyons,  under  the  projecting  cliff,  they  built  their  adobe 
houses,  so  that  the  cliff  protected  them  both  from  rain  and  storm,  and 
from  the  attacks  of  an  enemy,  except  at  the  front. 

Besides  the  cliff  home  that  the  cliff  dwellers  lived  in  in  time  of  peace, 
they  had  caves,  natural  caves  in  the  rocks,  into  which  they  retreated 
when  hard  pressed  by  an  enemy.  The  large  cliff  cave  on  the  East  Fork 
of  White  River  just  east  of  Fort  Apache  is  an  example.  At  this  place 
a  continuous  cave,  composed  of  chiseled-out  narrow  passages,  corridors 
and  rooms,  runs  back  along  a  fissure  some  200  feet  beneath  the  surface, 
it  is  said,  for  a  distance  of  four  and  a  half  miles. 

In  case  the  cliff  dwellers  could  find  no  cave,  they  changed  their  place 
of  habitation,  in  time  of  great  danger,  to  the  lofty  heights  above  the 
canyon  floor:  and  there  built  a  village  on  some  projecting  ledge.  Such 
a  village  stands  out  against  the  almost  perpendicular  walls  of  the  Sierra 
Anches  mountains  more  than  a  mile  in  altitude  above  the  floor  of  Cherry 
Creek  canyon  below. 

Their  dwellings,  except  of  course  the  caves,  were  adobe  structures. 
They  were  built  under  and  against  a  cliff;  and  resembled  the  old  Pueblo 
style  of  house  very  much.  The  second  story  was  set  back  a  little  on  the 
floor  of  the  first:  and  the  third  story  set  l)ack  a  little  on  the  floor  of  the 
second:  and  so  on  till  the  *'step- front  like**  house  was  flnlshed.  In  each 
house  there  was  but  one  door,  a  hole  in  the  roof  of  the  highest  room. 
From  the  ground  to  the  top  of  the  first  story,  and  from  story  to  story  lad- 
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ders  extended,  over  whicb  one  had  to  climb  to  gain  entrance  to  the  house. 
In  time  of  trouble  and  always  at  night  these  ladders  were  most  likely 
carried  to  the  roof  and  placed  within.    The  house  itself  was  a  fortress. 

These  dwellers  of  the  cliflfs  were  an  agricultural  race.  They  farmed 
in  the  little  "flats"  adjacent  to  their  places  of  abode,  as  the  remains  of 
their  irrigating  ditches  show,  as  well  as  tbcir  grain  bins.  Some  of  these 
grain  bins  were  visited  by  the  writer;  and  were  found  partly  filled  with 
corn  cobs  and  barley  heads,  from  which  the  barley  kernels  had  been 
removed  by  vermin.  The  barley  heads,  thus  found,  seem  to  indicate  that 
this  people  knew  nothing  of  the  art  of  threshing  grain  even  with  a  flail; 
but  in  harvesting  it  they  headed  it,  and  stored  it  away  in  the  head.  Then, 
when  the3'  desired  to  use  any  of  the  grain,  they  threshed  it  by  a  hand- 
rubbing  process. 

In  religion  it  can  at  best  be  stated  that  the  cliff  dwellers  were  sun 
worshipers,  as  is  shown  by  the  drawings  on  the  vases  and  urns  which 
they  used  in  their  exercises  of  worship.  One  of  these  vases,  found  by 
the  writer  in  a  Canyon  Creek  cliff  house  in  Arizona,  was  jug  shaped, 
except  that  it  did  not  possess  a  neck.  Around  the  circular  opening  at 
the  top  were  drawn  the  rays  of  the  sun  in  red  and  black.  Many  more 
of  their  vases  have  similar  drawings  on  them.  Further  evidence  con- 
cerning what  their  religion  consisted  of,  !s  thus  far  wanting. 

Who  these  cliff  dwellers  were,  where  they  came  from  and  what  be- 
came of  them,  is  a  matter  of  conjecture;  and  will  probably  remain  so. 
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The  Rosebud  Indian  Celebration. 


Albert  B.  Reagan. 


The  Rosebud  Indians,  like  all  other  Indians,  love  to  feast  and  make 
a  great  display.  Feast  days  are  their  great  days.  At  the  present  time 
but  one  feast  is  allowed  them  each  year,  that  of  the  4th  of  July.  This 
year  (1904)  the  Rosebud  Sioux  celebrated  at  two  different  places,  at  Cut 
Meat  and  at  Butte  Creek.  The  author  attended  the  celebration  at  the 
latter  place.     Below  are  his  observations: 


Medicine  Lodjfe  and  War  Bonnets. 


The  morning  of  the  3d  of  July  the  Butte  Creek  Indians  went  into 
camp  on  the  previously  prepared  celebration  ground.  This  was  a  circular 
flat  a  mile  in  diameter  with  an  artificial  grove  and  circular  arbor  in  its 
center.     No  building  of  any  kind   was  on  it.     Nothing  only  a   trader's 
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stand.  Towards  evening  of  that  day  other  Indians  began  to  arrive.  A 
wagon  train,  carrying  the  United  States  flag  as  a  banner,  was  reported 
approaching  from  the  south  by  the  Butte  Creelc  Agency  wagon  road.  At 
once  the  braves  in  war  paint  and  feathers  made  a  mimic  raid  on  horse 
back  upon  the  train,  treating  it  as  an  immigrant  train.  The  would-be 
immigrants,   on   seeing  the  painted   savages  charging   furiously    towards 


Eatinir  Puppy  Soup. 

them  from  a  sliglit  rise  of  ground,  hurriedly  unliitclied  their  horses,  put 
tliem  and  tlielr  families  in  tlio  rear  and  made  a  l)reastworlv  of  their 
wagons.  Tlien  tliey  waited  tlie  onslauglit.  This  came  almost  imme- 
diately. Guns  were  lirod  in  ail  directions,  and  the  blood  curdling  war- 
whoop  tilled  the  air.  In  fact  it  looked  so  much  like  a  real  battle  that 
many  of  the  Indian  women  were  seared.  For  some  minutes  the  sham 
battle  raged,  then  the  wagon  train  surrendered.  The  wagons  were  again 
hitched  to.  and  the  train  was  taken  into  camp  by  the  captors. 

Nothing   further  of   interest    happenerl   till   dawn    the   next   morning. 
Then  there  was  an  elaborate  parade,   followed  by  religious  services  con- 
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ducted  by  the  Reverend  Dalits  Shaw  (Indian).  As  these  services  were 
c'losiiif;,  a  giving  away  scene  commenced.  Each  Indian  who  desired 
walked  to  the  center  of  a  congregated  circular  area,  told  the  people  how 
good  he  was  and  exploited  the  good  deeds  of  his  ancestors.  Then  he 
walked  around  the  circle  handing  dollar  upon  dollar  to  his  friends  or 
"dishing"  out  groceries  to  thom.    This  he  varied  in  a  few  cases  by  leading 


The  Parade. 


.1  horse  into  tlu«  rird**  niul  turning  it  loose  to  be  taken  hy  anyone  who 
wished  it.  Hreakfnst  followed  this  scene.  It  consisted,  for  the  most 
l»art,  of  pupjjy  souj)  nnd  dog  stew.  It  was  oaten  at  the  medicine  lodge. 
Alter  l»reakfast  came  tlie  Indian  ln-ass  band  parade,  then  the  Omaha 
Dance  in  the  grove.  In  this  dam-e  several  Indians  chanted  in  the 
minor  key.  a  squaw  or  two  sang  soi>rano.  and  an  Indian  beat  the 
drum.  The  dancers  wore  all  men,  were  painted,  daubed  and  decked 
with  feathers.  Each  one  wore  a  war-bonnet.  And  when  dancing 
rncii  cro\vhoiii»c(l  mound  somewhat  like  a  baboon  trli)s  al>out  in  a  cage. 
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While  thefie  were  actings  the  giving  away  performaoce,  which  always 
accompaBies  this  dance,  was  going  on.  The  principal  things  which  were 
being  given  away  were  horses.  A  buxom  young  squaw  would  ride  a 
horse  into  the  center  of  the  arbor,  and  whoever  desired  the  horse  would 
take  its  halter-rope  and  lead  it  away.  This  performance  continued  till 
the  United  States  officials  put  a  stop  to  it.  The  remainder  of  the  day 
was  spent  in  feasting. 

The  remaining  celebration  exercises,  consisting  principally  of  horse 
racing  and  feasting,  lasted  three  more  days.  Then  Uncle  Sam's  men  de- 
clared the  ceremonies  at  an  end.  and  the  Indians  returned  to  their  re- 
spective homes. 
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Notes  Upon  Some  Little  Known  Members  of  the  Indiana 

Flora. 

(PAPER  NUliPBR  TWO.) 


Chas.  Piper  Smith. 


A  5' ear  ago  1  gave  some  notes  from  my  studies  In  systematic  botany^ 
for  the  summer  of  1903,  In  a  paper  under  tlie  above  beading.  Certain 
facts  gleaned  from  my  studies  the  past  season,  seem  to  justify  me  in 
offering  a  continuation  of  that  paper.  A  review  of  Dr.  Coulter's  cata- 
logue of  the  State  flora  and  of  all  of  the  subsequent  "Additions  to  the 

flora  ,"  etc.,  in  the  Academy's  "Proceedings,"  indicates  that  a  few 

of  my  recent  talvcs  are  not  reported  from  the  State.     Two  or  three  are, 
however,  undoubtedly  migrants,  though  evidently  here  to  stay. 

Specimens  verifying  most  of  these  records  have  been  placed  in  the 
herbarium  of  Mr.  Harley  H.  Bartlett.  These  are  now  with  him  at  Har- 
vard University  and  liave  l)een  critically  examined  and  compared  at  the 
Gray  Herbarium.  Almost  all  are  also  represented  in  my  collection  of 
plant  seeds.  In  accordance  with  Mr.  Bartlett's  request,  I  include  a  few 
records  which  are  strictly  his  own.  In  reality  his  name  should  appear 
with  mine  as  joint  author  of  this  paper. 
Avfnafatua  L.     (Marion  County. ) 

A  half  dozen  specimens  of  this  well-marked  oat  were  found  by  Mr. 
Bartlett  and  myself  along  the  **Monon."  at  the  State  Fair  Grounds, 
Indianapolis,  in  July,  1903.  About  the  same  number  of  plants  was 
noted  there  by  myself  in  August,  19(H.  An  introduction  from  Eu- 
rope, it  is  abundant  in  California  and  is  not  reported  east  of 
Minnesota  by  Britton  and  Brown.* 
Uniola  latifolia  Michx.     (Madison  County.) 

A  small   patch  found   along  White   River  near  Anderson.     Jefferson 
County  is  the  only  station  report  by  Dr.  Coulter.t 
Bromus  tecUmim  L.     (Tippecanoe  and  Madison  Counties. ) 

This  grass  has  been  recently  admitted  to  the  State  flora. t    It  is  abun 
dant  where  found  at  Lafayette  and  Anderson. 
Bromus  briziefoimia  Fisch.  and  Mey.     (Laporte County.) 

Found  commonly  along  the  Michigan  Central  R.  R.  from  near  Michi- 
gan City,   Indiana,  to  New  Buffalo.   Berrien  County,   Mich.     Said 
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by  Brittob  and  Brown  to  be  "sparingly  introduced  Into  Pennsyl- 
vania; also  from  Montana  to  California.     Native  of  Northern  Eu- 
rope and  Asia." 
Carex  folliculata  L.     (Laporte  County.) 

Common  In  a  small   tamarack   swamp   northeast  of   Michigan  City. 
Carex   intumescens  Rudge  was  also  taken  in  a  wet  wood  south 
of  Michigan  City. 
Carex  monile  Tuckerman.     (Madison  County.) 

Taken  in  a  small  bog  along  the  lUg  Four  Route,  southwest  of  Ander- 
son.   Reported  only  from  Gibson  County  in  State  catalogue. 
Carex  trichocarpa  Muhl.     (Madison  County. ) 

An  abundant  rank-growing  sedge  in  boggy  places  along  White  River, 
above  and  below  Anderson. 
Carex  hystricina  Muhl.     (Madison  County.) 

Reported  only  from  extreme  northern  counties.     Taken  in  a  low  wet 
place  south  of  Anderson.     Noted  as  scarce. 
Carex  aquatilis  Wahl.     (Laporte  and  Marion  Counties. ) 

Taken  by  Mr.  Bartlett  near  Indianapolis;  l)y  myself  south  of  Michi- 
gan City. 
Carex  costellaia  Britton.     (Laporte  and  Marion  Counties. ) 

Also  taken  near  Indianapolis  by  Mr.  Bartlett  and  near  Michigan  City 
by  the  writer. 
Carex  lanuginosa  Michx.     (Madison  and  Delaware  Counties.) 

Taken  by  me  near  both  Anderson  and  Muncie.    In  the  State  catalogue 
.Jefferson  County  is  the  only  definite  station  given,  but  the  species 
has  been  later  reported  from  Kosciusko  County  by  H.  W.  Clark, § 
and  is  probably  well  distributed  over  the  State. 
Carex  graciUhna  Schwein.     (Madison  County. ) 

Taken  near  Alexandria.     Not  common. 
Carex  Davmi  Schwein.  and  Torr.     (Marion  County.) 

Taken    by    Mr.    Bartlett    at    Indianapolis.      Scarce.      Steuben    County 
seems  to  be  the  only  other  station  on  record. 
Carex  gn'sea  Wahl.     ( Marion  County. ) 

Taken  by  H.  H.  Bartlett  near  Indianapolis  in  1903. 
Carex  rnirahilk  jyerlonga  Femald.     (Madison  and  Delaware  Counties. ) 

Taken  near  Anderson  and  Muncie  by  the  writer. 
Carex  alata  ferruginea  Femald.     (Marion  County. ) 
Taken  near  Indianapolis  by  Mr.  Bartlett. 
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Juneoides  campe$tre  bxdhoM  Wood.     (Bfarion  Ck>iiiitj.) 

Taken  by  Mr.  Bartlett  near  Indianapolis. 
LUium  umbellcUum  Porsh.     (Starke  Ck>imt7. ) 

Taken  by  me  In  "swampy  meadows."    This  plant  Is  reported  in  two 
different  places  In  the  Academy's  Proceedings  for  1901  (pp.  164 
and  301).     I  note  It  here  because  of  the  environment  In  which  I 
found  it. 
AtripJex  patula  L.     (Marion  County. ) 

Very  common  In  waste  places  in  Indianapolis,  especially  along  Cen- 
tral Avenue.  Recognized  in  1903  and  omitted  from  my  last  paper 
through  mistake.  Reported  from  Steuben  County  by  Bradner;  but 
omitted  from  tJie  State  catalogue  (see  p.  (JOT  of  same)  because  of 
lack  of  verifying  material. 
Atriplex  liaitaUi  L.     (Madison  County.) 

Taken   at   Anderson.     First   reported   from   Wells   County   by   C.   C. 
Deam. 
Tragopogon  pratensw  L.     (Madison  County.) 

Common  along  the  C,  C,  C.  &  St.  L..  near  the  Quartz  Works,  Ander- 
son.   Taken  both  in  bloom  and  in  fruit. 
Anttnnaria  fallox  Greene.     ( Marion  County. ) 

Taken  by  Mr.  Bartlett  at  Indianapolis,  river-bluffs  opposite  Fairview 
Park. 

Mr.  Bartietfs  work  at  the  Gray  Herbarium  has  led  us  to  change  our 
view  conceniing  one  of  my  records  of  1903.  An  annotation  in  the  herb- 
arium copy  of  Britton  &  Brown's  "Illustrated  Flora,"  to  the  effect  that 
the  characters  and  figuring  of  Carex  Baileyi  Britton  do  not  hold  good 
as  regards  tlie  material  in  the  herbarium,  led  Mr.  Bartlett  to  compare 
the  specimens,  determined  by  us  as  Baileyi,  with  the  herbarium  material. 
As  our  specimens  agree  with  the  typical  Carex  lurida  Wahl.  (of  which 
Baileyi  is  there  regarded  as  a  sub-species),  in  spite  of  Britten's  key,  etc., 
I  feel  it  advisal)io  to  cancel  my  records  of  Carex  Baileyi. 

■^  illustrated  Flora  of  tiie  Nortliern  States  and  Canada:  1, 173. 
+  Flowerinir  Plants  and  Ferns  of  Indiana.  State  Geol.  Report:  1899, 643. 
X  Additions  to  tlie  Flora  of  Indiana:  Proc.  Ind.  Acad.  Sci.;  1900, 137. 
}  Flora  of  Eajrle  Lake  and  Vicinity:  Proc.  Ind.  Acad.  Sci.:  1901. 162. 
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Physiological  Apparatus. 


Frank  Marion  Andrews. 


Introduction. 

It  is  frequently  the  case  that  much  of  the  apparatus  required  to  carry 
on  work  properly  hi  Plant  Physiology  is  so  expensive  that  for  any  one 
laboratory  to  i)0S8es«  all  that  is  needed  is  quite  out  of  the  question.  This 
has  led  me  to  plan  and  have  constructed  a  few  very  desirable  pieces, 
concerning  which  this  paper  makes  mention.  1  am  aware  of  the  fact 
that  no  lack  of  contrivances  have  been  made  to  illustrate  some  of  the 
principles  here  set  forth.  However,  for  simplicity  of  construction  and 
perfect  adaptation  to  the  purposes  for  which  they  were  intended,  they  will 
certainly  be  found  superior  in  many  ways  and  useful  by  any  one  inter- 
ested or  engaged  in  physiological  work  \>here  such  apparatus  would  be 
involved.  It  has  therefore  occurred  to  me  to  describe  the  various  pieces 
of  apparatus  as  concisely  as  possible  and  present  them,  together  with  the 
illustrations,  in  the  following  brief  account: 


I.  Heating  Stage  for  the  Microscope. 
Tills  piece  of  apparatus  consists  of  a  rectangular  sheet  of  copper,  tiO 
cm.  long.  8  cm.  wide  and  2  mm.  thick.  Figure  1  shows  a  view  of  the 
lower  side.  It  will  be  seen  from  this  view  that  the  copper  does  not  rest 
directly  on  the  stage  of  the  microscope  but  is  held  away  from  it  a  dis- 
tance of  1  cm.     This  is  accomplished  by  a  strong   frame  of  wood  B, 


T  f         . 


7  cm.  square  and  8  mm.  in  height.  Between  the  wood  and  the  copper^ 
as  an  extra  preventive  against  the  conduction  of  heat  in  long  continued 
experiments,  a  layer  of  asbestos  2  mm.  thick  is  interposed  at  C.     The 

20— A.  OF  SciiKCi,  '(H. 
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frame  of  wood  and  asbestos  is  fastened  flrnily  to  the  copper  A  by  copper 
■crews,  which,  however,  must  not  reach  through  the  wood  B.  In  the 
eenter  of  the  wood  and  asbestos  squares  is  a  circular  opening  D,  12  mm.  in 
diameter,  to  allow  the  light  reflected  through  the  stage  of  the  microscope 
to  pass  through  the  slide.  Through  the  side  of  the  wood  frame  away  from 
the  pillar  of  the  mieroscoiK?.  as  the  heating  stagi^  lies  in  the  proi>er  posi- 
tion on  the  stage  of  the  microscope  for  observation,  are  two  holes  for 
centigrade  thermometers,  B  and  E7.  The  teniiwrature  at  B  may  be  a 
little  less  than  at  E\  and  if  this  is  the  case,  then  an  average  of  the  tem- 
peratures shown  by  the  thermometers  at  E  and  E*  should  be  reckoned. 
It  should  be  ascertained  before  the  experiment  that  the  two  thermom- 
eters read  the  same  at  the  same  temi>erature.  As  they  project  directly 
in  front  during  correct  observation,  the  temperature  of  both  is  easily  seen 
while  experimenting.  Since  it  is  not  always  possible  or  convenient  to 
carry  on  experiments  with  the  copper  plat«»  of  the  heating  stage  directed 
to  the  right  as  would  necessarily  be  the  case  with  the  thermometers  on 
the  side  shown  in  Figure  1,  another  arrangement  was  resorted  to.  On  the 
side  of  the  wood  frame  opposite  E  and  E*  are  two  similar  holes  for 
thermometers,  F  and  F*,  which  allows  observation  while  the  copper  plate 
•f  the  heating  stage  is  turned  to  tlie  left  or  the  reverse  position  to  the 
ene  in  which  E  and  E'  could  be  used.  It  will  be  seen  from  the  lower 
rlew  of  the  heating  stage  shown  in  Figure  1  that  the  bulbs  of  the  ther- 
mometers rest  against  the  copper  plate  inside  the  asbestos  square  C,  and 
in  this  way  the  heat  is  readily  conveyed  to  them.  One  thermometer  only 
might  be  used,  but  the  use  of  two  is  more  accurate  and  therefore  advisa- 
ble. A  third  position  for  the  heating  stage  is  possible  and  for  various 
leasona  sometimes  advisable,  in  which  the  copper  plate  A  is  directed 
away  from  the  observer  instead  of  from  the  left  or  right.  Or  It  may  be 
turned  about  on  tlie  stage  of  the  microscope  through  an  angle  of  some- 
what more  than  180"  and  still  be  capable  of  perfect  use  at  every  point. 
It  Is  held  to  the  stage  of  the  microscope  by  means  of  iron  clamps,  the 
upper  screw  of  which  is  provided  on  Its  lower  end  with  a  small  wooden 
block  covered  with  a8l)estos.  This  is  necessary  since  a  careless  disregard 
•r  misuse  of  subtances  that  are  not  poor  conductors  of  heat  may  readily 
result  In  injury  to  the  microscope.  Heat  may  be  supplied  by  a  gas  or 
alcohol  lamp  or  other  source  placed  under  A  at  G  and  the  flame  Increased 
•r  moved  toward  C  as  is  desired. 
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n.  Temperature  Box. 
This  temperature  box  is  made  of  galvanized  iron.  It  is  25  cm.  long, 
9  cm.  wide  and  3  cm.  deep,  all  inside  measures.  It  is  held  to  the  stage 
of  the  microscope  by  means  of  a  curved  iron  clamp  hooked  over  the  edge 
of  the  box  at  A.  Near  the  lower  side  B  is  a  rectangular  slit  4  cm.  wide 
and  4  mm.  high,  extending  entirely  across  the  box  for  the  reception  of  a 
slide  carrying  the  object  for  observation.    By  noticing  Fig.  2  it  will  be 


seen  that  the  slit,  B,  is  elevated  about  2  mm.  above  the  bottom  of  the  box 
as  at  O,  thus  allowing  the  hot  or  cold  water  used  to  flow  under  and  all 
around  the  space  occupied  by  the  slide.  By  this  means  the  temperature 
may  be  Increased  or  decreased  as  desired,  in  B  to  the  most  perfect  state 
of  efllciency  possible  in  such  a  simple  contrivance.  At  D  Is  a  cylindrical 
tube  3  cm.  high  and  2.5  cm.  in  diameter  for  the  reception  of  the  objective. 
In  Fig.  2  both  the  tube  D  and  the  side  of  the  box  toward  the  observer 
are  cut  partly  away  to  show  the  interior.  The  top  Is  provided  with  a 
lid.  By  means  of  a  proper  mixture  of  salt  and  ice  it  is  possible  to  reduce 
the  temperature  in  the  slit  B,  as  shown  by  the  thermometers  kept  con- 
stantly in  the  spaces  E  and  E?,  to  zero  centigrade  or  below.  If,  however, 
a  high  temperature  is  desired,  this  may  be  accomplished  by  placing  a 
flame  under  the  end  of  the  box  F  which  projects  over  the  stage  of  the 
microscope.  Or  one  may  arrange  a  vessel,  somewhat  higher  than  the 
box  on  the  stage  of  the  microscope,  and  by  placing  a  lamp  under  this 
vessel,  which  is  nearly  filled  with  water,  easily  heat  it  to  any  desired 
temperature  as  shown  by  a  thermometer.  This  heated  water  could  then 
be  siphoned  into  the  box  A  and  out  again,  and  in  this  way  the  desired 
temperature  in  B  obtained.  The  inflow  and  outflow  to  A  can  easily  be 
regulated  and  made  uniform  by  opening  or  closing  pinch-cocks  fastened 
on  the  rubber  tube.  Injury  to  the  microscope  is  prevented  by  a  sheet  of 
asbestos  placed  on  the  stage.  This  temperature  box  can  be  turned  either 
to  the  right  or  left  or  turned  and  used  in  any  angle  of  180 '^  or  less. 
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in.    Centrifuge. 


This  consists  of  a  wooden  frame  VA)  cm.  long,  T).")  cm.  wide,  and  vary- 
ing in  heij;ht  from  30  cm.  at  the  lowest  point  at  A  to  (K)  cm.  at  B.  Fig. 
3  gives  a  view  of  the  apparatus  as  seen  in  vertical  median  longitudinal 


Figr.  3. 

section.  This  apparatus  in  part  resembles  the  centrifuge  figured  bj^  Det- 
mer,  but  is  larger  and  possesses  many  improvements  over  his  apparatus 
(Detmer  Pflanzenphysiologie  Zweite  Auflage,  1895,  p.  384).  The  machinery 
consists  of  a  brass  sliaft  70  cm.  long,  in  two  sections  C  and  D,  which  at 
E  may  be  connected  or  disconnected  by  tiglitening  or  loosening  the  clamp 
B?  by  screws  F  F'.  In  this  way  part  or  all  of  the  machinery  may  be 
run  at  one  time,  which  is  often  desirable.  The  ends  of  the  shaft  are  held 
by  a  support  G  near  E,  and  on  D  Is  a  cone-pulley  H  by  means  of  whicb 
it  may  be  driven  by  other  i)ower  if  so  de^^ircd.  or  from  which  power  may 
be  taken  for  other  purposes  if  the  cone-pulley  I  on  C  is  in  use.  On  the 
end  of  the  shaft  D  is  a  bevel-gear  arrangement  so  that  motion  is  trans- 
mitted at  right  angles  to  D  in  the  shaft  in  J  which  carries  the  disk  L. 
By  exchanging  the  position  of  M  and  N  a  faster  motion  of  L  may  be  ob- 
tained, with  no  increase  in  the  speed  of  D.  Again  by  using  a  still  larger 
cog  at  N  and  a  smaller  cog  at  M,  any  speed  desired  may  be  had.  By  a 
vice  versa  arrangement  of  cogs  a  very  slow  rotation  of  L  is  effected. 
It  is  of  course  to  be  understood  that  by  varying  tlie  size  of  the  cogs  M 


309 


and  N,  the  distaiu'e  of  .J  from  N  must  also  vary  in  two  obvious  directions. 
Tliis  is  done  by  the  screw  O  (Fijrs.  3  and  4),  which  holds  the  support  of 
the  sliaft  carrying;  L.  The  shaft  carrying  the  disk  is  enclosed  for  the 
salie  of  firnineh's  in  a  sheath  J.  It  is  fastened  to  a  disk  of  iron  P.  (Fips. 
3  and  4),  and  this  is  held  to  the  wooden  disk  of  pine  L,  which  is  20  cm. 
in  diameter  and  2  cm.  thick,  by  means  of  screws.  Larger  disks  of  wood 
can.  l)y  means  of  these  screws,  be  substituted  for  L  and  therefore  the 
centrifugal  force  considerably  increased  aside  from  the  ways  of  increas- 
ing the  speed  by  the  cone-pulley  and  b?velv?ear  arrangement  al:ove  re- 
ferred to.  The  centrifugal  force  brought  to  l)ear  on  the  olijccts  under 
investigation  may  also  be  increased  by  being  i)hiced  near  the  peripliery  of 
the  disk  L,  or  decreased  liy  moving  them  nearer  the  center  of  L.  The  disk 
of  wood  must  in  all  cases  be  lirst  l)oiled  thoroughly  in  imrafflne  to  pre- 
vent swelling.  The  disk  of  wood  L  is  covered  l»y  a  circular  sheet  of 
cork  Q.  This  serves  for  the  attachment  of  seedlings  and  plant  parts  to 
be  centrifuged,  and  to  it  also  are  fasteneil  several  layers  of  wet  filter 
paper  for  keeping  the  seeds  moist.  A  glass  crystallizing  disk  U,  which  will 
exactly  fit  L,  is  jjlaced  over  it  and  darkened  by  Ix^ing  i)ainted  thickly  on 
the  inside  with  black  paint.  U  is  held  to  L  by  clamps.  In  order  to  water 
the  seedlings  when  the  machine  is  run  ft»r  a  long  time,  a  hole  is  boied 
exactly  in  the  center  of  the  crystallizing  disk  R  as  at  S.  and  even  while 
the  disk  is  revolving  water  may  lie  forced  in  against  the  filter  paper  on 
the  sheet  of  cork  Q.  and  in  this  way  l)e  carried  by  absorption  to  all  the 
seeds  on  the  disk  (J.  Fig.  3  sliows  the  disk  ready  to  rotate  in  a  hori- 
zontal direction.     Fig.  4  shows  the  end  view  of  the  frame  at  A  and 
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indicrates  how  the  disk  may  be  rotated  not  only  horizontally  but  vertically 
as  well,  or  at  any  angle  between  the  two  by  changing  the  position  of  the 
shaft  in  J  by  loosening  and  moving  the  clamp  at  T.  This  machine  is 
also  strong  enough  to  carry  any  small  flower  pots  with  growing  seedlings. 
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at  any  angle  and  at  rai^Id  speeds  by  using  clamps  to  hold  them  in  posi- 
tion. 

As  stated  by  Detmer,  seedlings  of  the  proper  size  when  fastened  on 
Q  and  rotated  rapidly  curve  outwards.  I  have  noticed  a  curring  against 
the  direction  of  motion  in  seedlings  subjected  by  a  stronger  centrifugal 
machine  than  this  exerting  4,400  gravities. 

At  U  (Fig.  3)  is  another  similarly  arranged  disk  In  case  it  is  desired 
to  run  two  at  once  at  different  angles.  Here,  however,  the  power  is  trans- 
mitted by  a  belt  and  cone  pulleys,  by  means  of  which  different  speeds  may 
be  obtained.  U  may  also  be  inclined  at  an  angle  by  loosening  or 
tightening  V.  At  X,  X*  and  Y  the  shaft  is  supported  in  Journals.  At  W 
is  a  water  wheel  50  cm.  in  diameter,  and  by  using  a  very  strong  stream  of 
water  Z,  a  very  high  si>eed  and  ample  power  for  the  experiments  here 
mentioned  may  be  developed.  Naturally  the  speed  and  power  can  be 
easily  controlled  by  the  force  of  the  stream  of  water.  By  means  of  the 
cone-pulleys  the  machine  may  be  driven  by  motor  or  other  power. 


IV.     Apparatus  for  Growing  Plants  in  Different  Colored  Lxghts. 

This  consists  of  a  wooden  box  made  perfectly  tight  to  prevent  the 
light  from  entering  except  at  H,  Fig.  G.  It  is  40  cm.  long,  25  cm.  wide  and 
25  cm.  deep.  Of  course  it  is  often  advisable  to  use  larger  sizes  of  boxes, 
but  the  one  here  mentioned  will  serve  as  an  illustration.  The  inside 
of  the  box  is  painted  black  and  is  provided  with  a  base  for  holdintr 
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flower  pots  in  any  position.  Each  side  of  the  box  is  provided  with  a  door 
A,  Fig.  5,  which  by  means  of  the  clamps  B  and  B^  may  be  removed  so 
that  the  plant  inside  may  be  adjusted  in  the  desired  position,  as  regards 
the  light  entering  at  G  or  D,  and  measurements  taken.  The  ends  of  the 
box  are  in  the  form  of  caps  E  (Fig.  5)  which  lap  over  the  end  at  F  so 
tightly  that  no  light  can  enter. 

Fig.  6  shows  an  end  view  of  one  of  the  caps  E.     In  this  flgore 
there  will  be  noticed  a  circular  opening  H,  15  cm.  in  diameter  in  the 
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center  of  the  cap.    Around  H  is  a  three-sided  wooden  frame  I,  on  whose 
inner  edge  is  a  groove  J,  deep  enough  to  receive  one  pane  of  glass.    The 


Figr.  6. 

pane  of  glass  used  is  20  cm.  square  and  must  have  exactly  parallel  sur- 
faces. Light  of  any  desired  color  may  enter  the  box  at  H  by  putting 
in  the  groove  J  a  glass  plate  which  has  been  colored  in  the  following 
way.  To  a  10  per  cent,  solution  of  gelatin  add  about  .25  of  a  gram  of 
the  ordinary  ''Diamond  Dye"  of  the  color  desired,  while  the  gelatin  Is. 
still  hot  and  in  solution.  Stir  well  for  a  few  minutes.  Now  place  one  of 
the  glass  plates  in  a  perfectly  horizontal  position  in  a  cool  place  and  pour 
onto  it  a  thin  layer  of  the  colored  liquid  gelatin.  Let  stand  till  the  gelatin 
is  solid.  In  this  way  colored  plates  of  red,  orange,  green,  blue  or  any 
other  color  or  shade  of  color  may  be  obtained.  These  colors  have  the 
additional  advantage  of  being  permanent.  The  screws  K  and  K*  hold 
the  plates  in  the  correct  position  in  J.  By  having  a  number  of  colored 
plates  any  color  in  the  box  may  be  obtained  by  putting  the  plate  of  the 
desired  color  in  J. 

V.    Photometer. 

A  simple  form  of  photometer  is  shown  in  Fig.  7.  It  consists  of  a 
wooden  base  A,  110  cm.  long  and  25  cm.  wide,  on  which  stands  a  rectangu- 
lar box  B,  81  cm.  long,  17.5  cm.  wide,  and  22  cm.  high.     This  box  B  \m 


Fig,  7. 
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raised  1  cm.  from  A  by  a  block  of  wood  under  each  of  the  four  comers 
a8  at  C  to  allow  the  to-and-fro  motion  of  the  pointer  D.  The  longitudinal 
opening  under  G  and  the  base  of  D  give  ventilation.  The  figures  on  the 
side  of  B  are  accurately  placed  on  the  original  apparatus  and  show  the 
Intensity  of  light  in  Hefner  meter  units.  At  E'  is  a  mirror  and  at  F  a 
circular  opening  to  a  mirror  inside.  The  interior  view  is  shown  in  Fig. 
8.  Here  A  is  the  wooden  base.  C  tlie  wocxlen  bloclv  supi>orting  the  box 
B.  L  and  U  are  strings  by  means  of  which  the  Hefner-Altneck  amyl- 
acetate  lamp  is  regulated  in  distjin<-es  from  the  membrane  K.  This  mem- 
brane consists  simply  of  a  circidar  piece  nf  filter  pajier  covering  an  open- 
ing in  the  center  of  the  end  of  Ihe  liox  7.'»  cm.  in  diameter.  In  the  center 
of  the  filter  paper  is  a  circular  spot  al>out  three  cm.  in  diameter,  as  in  the 
ordinary  Bnnsen  photometer.  Each  mirror  E  EMs  5  cm.  long  and  4  cm. 
wide  and  is  inclined  at  an  angle  of  aliout  45°  to  the  filter  paper  membrane 
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by  means  of  the  galvanized  iron  frame  which  supports  it.  The  V-shaped 
lop  G  is  also  comiwsed  of  galvanizetl  iron.  This  apparatus  will  show  the 
intensity  of  light  from  2  to  9(>  Hefner  meter  luiits.  When  it  is  desired 
to  test  the  intensity  of  light  between  two  and  ninety  Hefner  units,  draw 
the  pointer  D,  opposite  which  inside  the  box  the  Hefner-Altneck  amyl- 
acetate  lamp  is  placed,  by  the  string  I>  towards  the  filter  paper  mem- 
brane. When  the  circular  spot  of  paraffin*'  on  the  filter  paper  almost  dis- 
appears, then  the  light  cast  on  the  filter  paper  screen  by  the  amyl-acetate 
lamp,  and  that  in  the  room  for  example  outside  are  (Hiual.  Noticing  now 
the  position  of  the  pointer  I),  we  notice  iliat  it  points  to  or  near  some 
figure  on  the  ontside  of  the  box.  Tlie  number  it  points  to  indicates  the 
Intensity  of  light  in  Hefner  meter  units. 
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VI.  Rheostat. 
This  piece  of  apparatus  (Fig.  0)  is  35  em.  long,  30  cm.  high,  and  15  cm. 
wide.  It  has  a  wooden  frame  A,  over  which  the  wire  B  Is  tightly 
stretched,  the  two  sides  being  connected  by  the  wire  Q.  The  voltage,  which, 
as  here  used,  was  a  constant  one,  enters  at  M  through  the  binding  posts 
E  E^  and  from  this  it  passes  through  the  wire  B  in  the  direction  indicated 
by  the  arrow.    The  wire  used  was  iron  number  20  and  In  all  100  meters 
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were  used  in  making  this  machine  to  obtain  If  needed  a  high  resistance  so 
that  by  means  of  shunting  any  strength  of  current  may  be  obtained.  If  an 
insulated  wire  F  is  connected  with  one  post  on  an  electric  slide  as  at  G, 
and  the  other  post  of  this  electric  slide  is  joined  to  another  insulated  wire 
I,  about  the  center  of  which  is  interpolated  a  milli-ampere  meter  J;  then 
by  slmnting  with  the  free  end  K  of  the  wire  I  to  the  non-insulated  wires 
B,  an  electric  current  if  sufficiently  strong  will  pass  through  a  specimen 
laid  on  the  slide  at  L  under  the  microscope  P.  If  at  first  the  current  at 
B  is  not  strong  enough,  the  free  end  of  the  wire  K  can  be  moved  from  B 
in  the  direction  of  the  arrow  till  a  current  of  the  desired  strength  Is  ob- 
tained. The  strength  of  the  current  will  be  registered  by  the  meter  J. 
In  the  experiment  I  tried,  with  110  volts  entering  at  B  El*,  a  current  of  .7 
of  a  milli-ampere  was  sufficient  to  cause  the  movement  in  the  protoplasm 
In   Eloden   cells  to  cease.     It  Ix'gan  again   in  20  minutes.     The  lamps 
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may  be  used  in  the  circuit  in  series  to  increase  the  resistance.  Fig.  lO 
gives  a  view  of  a  median  vertical  longitudinal  section  of  the  slide.  It  con- 
sists simply  of  a  thick  glass  slide  A,  on  which  is  a  heavy  layer  of  tin-foil 
B  B\  and  on  this  a  plate  of  copper  G  C\  through  which  the  binding  posts 
G  and  H  are  screwed.  This  not  only  fastens  B  B^  and  G  G^  together,  but 
fastens  them  to  the  glass  slide  A.  The  specimen  is  laid  at  L  with  its 
ends  touching  the  ends  of  the  tin-foil  B  B\  on  which  the  cover  glass  rests 
at  OOS 
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AN  ACT  TO  PROVIDK  FOR  THE  PUBLICATION  OF  THE  REPORTS 
AND  PAPERS  OF  THE  INDIANA  ACADEMY  OF  SCIENCE. 

[Approved  March  11, 1895.] 

Whereas,  The  Indiana  Academy  of  Science,  a  chartered 
scientific  association,  has  embodied  in  its  constitution  a  "*™ 
provision  that  it  will,  upon  the  request  of  the  Governor,  or  of  the  several 
departments  of  the  State  government,  through  the  Governor,  and  through 
Its  council  as  an  advisory  body,  assist  in  the  direction  and  execution 
of  any  investigation  within  its  province,  without  pecuniary  gain  to  the 
Academy,  provided  only  that  the  necessary  expenses  of  such  investigation 
are  borne  by  the  State;  and, 

Whereas.  The  reports  of  the  meetings  of  said  Academy,  with  the 
several  papers  read  before  it,  have  very  great  educational,  industrial 
and  economic  value,  and  should  be  preserved  in  permanent  form;  and 

Whereas,  The  Constitution  of  the  State  malies  it  the  duty  of  the 
General  Assembly  to  encourage  by  all  suitable  means  intellectual,  scien- 
tific and  agricultural   improvement;   therefore. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  p  ,,.  ..  - 
State  of  Indiana,  That  hereafter  the  annual  reports  of  the  the  Report*  of 
meetings  of  the  Indiana  Academy  of  Science,  beginning  ^*ademy'of 
with  the  report  for  the  year  1894,  Including  all  papers  of  Science, 
scientific  or  economic  value,  presented  at  such  meetings,  after  they  shall 
have  been  edited  and  prepared  for  publication  as  hereinafter  provided, 
shall  be  published  by  and  under  the  direction  of  the  Commissioners 
of   Public   Printing  and  Binding. 

Sec.  2.     Said  reports  shall  be  edited  and  prepared  for 

publication   without  expense  to  the   State,   by   a   corps  of     B<i*ting 

Reporti. 
editors  to  be  selected  and  appointed  by  the  Indiana  Acad- 
emy of  Science,   who  shall  not,  by  reason  of  such   services,  have  any 
claim  against  the  State  for  compensation.     The  form,  style  of  binding. 

paper,  typography  and  manner  and  extent  of  Illustration  of 

Number  of 
such  reports,  shall  be  determined  by  the  editors,   subject     printed 

to  the  approval  of  the  Commissioners  of  Public  Printing     R«POft*. 

and  Stationery.    Not  less  than  1.500  nor  more  than  3.000  copies  of  each 


G 

of  said  reports  sball  be  published,  the  size  of  the  edition  within  said 
limits  to  be  determined  by  the  concurrent  action  of  the  editors  and  the 
Commissioners  of  Public  Printing  and   Stationery:     Provided,  That  not 
to  exceed  six  hundred  dollars  ($600)  shall  be  expended  for 
'^^  '^*  such  publication  in  any  one  year,  and  not  to  extend  beyond 

1896:     Provided,  That  no  sums  shall  be  deemed  to  be  appropriated  for 
the  year  1894. 

Sec.  3.    All  except  three  hundred  copies  of  each  volume 

DiBposition         of  gaid  reports  shall  be  placed  in  the  custody  of  the  State 
of  Report!. 

Librarian,  who  shall  furnish  one  copy  thereof  to  each  pub- 
lic library  in  the  State,  one  copy  to  each  university,  college  or  normal 
school  in  the  State,  one  copy  to  each  high  school  in  the  State  having 
a  library,  which  shall  make  application  therefor,  and  one  copy  to  such 
other  institutions,  societies  or  persons  as  may  be  designated  by  the 
Academy  through  its  editors  or  its  council.  The  remaining  three  hundred 
copies  shall  be  turned  over  to  the  Academy  to  be  disposed  of  as  it 
may  determine.  In  order  to  provide  for  the  preservation  of  the  same 
it  shall  be  the  duty  of  the  Custodian  of  the  State  House  to  provide 
and  place  at  the  disposal  of  the  Academy  one  of  the  unoccupied  rooms 
of  the  State  House,  to  be  designated  as  the  office  of  the  Indiana  Academy 
of  Science,  wherein  said  copies  of  said  reports  belonging  to  the  Academy, 
together  with  the  original  manuscripts,  drawings,  etc.,  thereof  can  be 
safely  kept,  and  he  shall  also  equip  the  same  with  the  necessary  shelving 
and  funiiture. 

Sec.  4.  An  emergency  is  hereby  declared  to  exist  for 
Bmerffency.  ^^^  immediate  taking  effect  of  this  act,  and  it  shall  there- 
fore take  effect  and  be  in  force  from  and  after  its  passage. 


AN  ACT  FOR  THE  PROTECTION  OF  BIRDS,  THEIR  NESTS 

AND  EGGS. 

[Indiana  AcU  1906] 

Section  602.  It  shall  be  unlawful  for  any  person  to 
kill,  trap  or  possess  any  wild  bird,  or  to  purchase  or  offer 
the  same  for  sale,  or  to  destroy  the  nests  or  the  eggs  of  any  wild  bird 
except  as  otherwise  provided  in  this  section.  But  this  section  shall  not 
apply  to  the  following  named  game  birds;  The  Anatldie,  commonly 
called  swans,  geese,  brant,  river  and  sea  duck;  the  Rallidse,  commonly 
known  as  rails,  coots,  mudhens,  and  gallinules;  the  Limicolse,  commonly 
known  as  shore  birds,  plovers,  surf  birds,  snipe,  woodcock,  sandpipers, 
tattlers  and  curlews;  nor  to  English  or  European  house  sparrows,  crows, 
hawks,  or  other  birds  of  prey.  Nor  shall  this  section  apply  to  any  per- 
son taking  birds  or  their  nests  or  eggs  for  scientific  purposes  under  per- 
mit, as  provided  in  the  next  section.  Any  person  violating  the  provisions 
of  this  section  shall,  upon  conviction,  be  fined  not  less  than  ten  dollars 
nor  more  than  fifty  dollars. 

Sec.  603.  Permits  may  be  granted  by  the  Commissioner  of  Fisheries 
and  Game  to  any  properly  accredited  person,  permitting  the  bolder  there- 
of to  collect  birds,  their  nests  or  eggs  for  strictly  scientific  purposes.  In 
order  to  obtain  such  permit  the  applicant  for  the  same  must  present  to 
said  Commissioner  written  testimonials  from  two  well-known  scientific 
men  certifying  to  the  good  character  and  fitness  of  said  applicant  to  be  en- 
trusted with  such  privilege,  and  pay  to  said  Commissioner  one  dollar  there- 
for, and  file  with  him  a  properly  executed  bond  in  the  sum  of  two  hundred 
dollars,  payable  to  the  State  of  Indiana,  conditioned  that  he  will  obey  the 
terms  of  such  permit,  and  signed  by  at  least  two  responsible  citizens  of 
the  State  as  sureties.  The  bond  may  be  forfeited  and  the  permit  revoked 
upon  proof  to  the  satisfaction  of  such  Commissioner  that  the  holder  of 
such  permit  has  killed  any  bird  or  taken  the  nests  or  eggs  of  any  bird 
for  any  other  purpose  than  that  named  in  this  section. 
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CONSTITUTION. 


ARTICLE  I. 

Section  1.  This  association  sliall  be  called  the  Indiana  Academy 
of  Science. 

Sec.  2.  The  objects  of  this  Academy  shall  be  scientific  research 
and  the  diffusion  of  knowledge  concerning  the  various  departments  of 
science;  to  promote  intercourse  between  men  engaged  in  scientific  work, 
especially  in  Indiana;  to  assist  by  Investigation  and  discussion  in  devel- 
oping and  making  known  the  material,  educational  and  other  resources 
and  riches  of  the  State;  to  arrange  and  prepare  for  publication  such 
reports  of  investigation  and  discussions  as  may  further  the  aims  and 
objects  of  the  Academy  as  set  forth  in  these  articles. 

Whereas,  The  State  has  undertaken  the  publication  of  such  proceed- 
ings, the  Academy  will,  upon  request  of  the  Governor,  or  of  one  of  the 
several  departments  of  the  State,  through  the  Governor,  act  through 
its  council  as  an  advisory  body  in  the  direction  and  execution  of  any 
investigation  within  its  province  as  stated.  The  necessary  expenses  In- 
curred in  the  prosecution  of  such  investigation  are  to  be  borne  by  the 
State;  no  pecuniary  gain  is  to  come  to  the  Academy  for  its  advice  or 
direction  of  such  investigation. 

The  regular  proceedings  of  the  Academy  as  published  by  the  State 
shall  become  a  public  document. 

ARTICLE  II. 

Section  1.  Members  of  this  A<?ademy  sliall  be  honorary  felK.ws, 
fellows,   non-resident  members   or   active  members. 

Sec.  2.  Any  person  engaged  in  any  department  of  scientific  work, 
or  in  original  research  in  any  department  of  science,  shall  be  eligible 
to  active  membership.  Active  members  may  l)e  annual  or  life  members. 
Annual  members  may  be  elected  at  any  meeting  of  the  Academy;  they 
shall  sign  the  constitution,  pay  an  admission  fee  of  two  dollars,   and 
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thereafter  an  annual  fee  of  one  dollar.  Any  person  who  shall  at  one 
time  oontribiile  fifty  <lollai*s  to  the  funils  of  this  Academy  may  be  elected 
a  life  member  of  the  Academy,  frei*  of  assessment.  Non-resident  mem- 
l>ers  may  be  elected  from  those  who  have  been  active  meml)ers  but  who 
liave  removed  from  the  State.  In  any  case,  a  three-fourths  vote  of  the 
mem])ers  present  shall  elect  to  meml)ersliip.  Applications  for  member- 
shij)  in  any  of  tlie  foreguinj;  classes  shall  be  referred  to  a  committee  on 
application  for  membership,  who  shall  consider  sm-h  application  and  re- 
port to  the  Academy  before  the  election. 

Sec.  3.  The  members  who  are  actively  engaged  in  scientific  work, 
who  have  recognized  standing  as  scientific  men,  and  who  have  Ix^en 
members  of  the  Academy  at  least  one  year,  may  be  recommende<l  for 
nomination  for  election  as  fello>vs  by  three  feUows  or  members  i)eison- 
ally  acquainted  with  their  worlx  and  character.  Of  membei*s  so  nomi- 
nated a  number  not  exceeding  five  in  one  year  may,  on  recommendation 
of  the  Executive  Committee,  be  elected  as  fellows.  At  the  meeting  at 
which  this  is  adojjted.  the  members  of  the  Executive  Committee  for  1894 
and  fifttH'U  others  shall  be  elected  felh»ws,  and  those  now  honorary  mem- 
bers shall  become  honorary  fellows.  Honorary  fellows  may  be  elected  on 
account  of  special  prominence  in  science,  on  the  written  recommendation 
of  two  members  of  the  Academy.  In  any  case  a  three-fourths  vote  of 
the  members  present  shall  elect. 

AUTICLE  III. 

SectiOxX  1.  The  officers  of  this  Academy  shall  be  chosen  by  ballot 
at  the  annual  meeting,  and  shall  hold  office  one  year.  They  shall  consist 
of  a  President,  Vice-President.  Secretary,  Assistant  Secretary,  l*ress  Se<*- 
retary  and  Treasurer,  who  shall  perform  the  duties  usually  pertaining  to 
their  respective  offices,  and  in  addition,  with  th(»  cx-Presidents  of  the 
Academy,  shall  constitute  an  Executive  Committee.  The  President  shall, 
at  each  annual  meeting.  aj»point  two  members  to  be  a  committee,  which 
shall  prepare  the  programs  and  have  charge  of  the  arrangements  for  all 
inc»etings  for  one  year. 

Sec.  2.  The  annual  meeting  of  this  Academy  shall  be  held  in  the 
city  of  Indianapolis  within  the  week  following  Christmas  of  each  year, 
unless  otherwise  ordered  by  the  Exe<-utive  Committee.  There  shall  also 
be  a  summer  meeting  at  such  time  and  phnre  as  may  be  decided  upon 
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by  the  Executive  Coniinittee.  Other  meetings  may  be  called  at  the  dis- 
cretion of  the  Executive  Connnlttee.  The  past  Presidents,  together  with 
the  otticers  and  Executive  Commit t<H?,  shall  constitute  the  Council  of  the 
Academy,  and  represent  it  In  the  transaction  of  any  necessary  business 
not  especially  provided  for  In  this  constitution,  in  the  Interim  between 
general  meetings. 

JSec.  3.  This  constitution  may  be  altered  or  amended  at  any  annual 
meeting  by  a  three-fourths  majority  t)f  tlie  attending  members  of  at 
least  one  year's  standing.  No  quest hm  of  amemlment  shall  be  decided 
on  the  day  of  Its  presentation. 


BY-LAWS. 


1.  On  motion,  any  sjieclal  department  of  science  shall  be  assigned 
to  a  curator,  whose  dnty  It  shall  \h\  with  the  assistance  of  the  other 
members  Interested  In  the  same  department,  to  endeavor  to  advance 
knowledge  In  that  particular  ilcpartment.  Each  curator  shall  report  at 
such  time  and  place  as  the  Academy  shall  direct.  These  reports  shall 
include  a  brief  summary  of  the  progress  of  the  department  during  the 
year  preceding  the  ijresentatlon  of  the  report. 

2.  The  President  shall  deliver  a  public  address  on  the  morning  of 
one  of  the  days  of  the  meeting  at  the  expiration  of  his  term  of  office. 

.'{.  The  Press  Secretary  shall  attend  to  the  securing  of  proper  news- 
pa  [jcr  reports  of  the  meetings  and  assist  the  Secretary. 

4.  No  special  meeting  of  the  Academy  shall  be  held  without  a  notice 
of  the  same  having  been  sent  to  the  address  of  each  member  at  least 
lirt(  ep  days  before  such  meeting. 

Vh  No  bill  against  the  Academy  shall  be  paid  without  an  order 
signed  by  the  President  and  countersigned  by  the  Secretary. 

G.  Members  who  shall  allow  their  dues  to  remain  unpaid  for  two 
years,  having  been  annually  notified  of  their  arrearage  by  the  Treasurer, 
shall  have  their  names  stricken  from  the  roll. 

7.  Ten  members  shall  constitute  a  quorum  for  the  transaction  of 
business. 
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MEMBERS. 


FELLOWS, 

R.  J.  Aley ♦1898 Blooming  ton. 

Frank  M.  Andrews  1904  Bloomington. 

J.  O.  Arthur 1893  Lafayette. 

George  W.  Benton 1896 Indianapolis. 

A.  J.  Bigney 1897 Moore's  Hill. 

A.  W.  Bitting 1897 West  Lafayette. 

Eatherine  Golden  Bitting 1895 Lafayette. 

Donaldson  Bodiue 1899 Grawfordsville. 

W.  S.  Blatchley 1893 Indianapolis. 

H.  L.  Bruner 1899 Irvington. 

Severance  Barrage 1898 Lafayette. 

A.  W.  Butler 1893  Indianapolis. 

J.  L.  Campbell** 1893 Grawfordsville. 

Mel.  T.  Cook 1902 Santiago,  Cuba. 

John  M.  Coulter 1893 Chicago,  111. 

Stanley  Coulter 1893 Lafayette. 

Glenn  Culbertson 1899 Hanover. 

D.  W.  Dennis 1895 Richmond. 

C.  R.  Dryer 1897 Teire  Haute. 

C.  H.  Eigenmaun 1893 Bloomington. 

Percy  Norton  Evans 1901 West  Lafayette. 

A.  L.  Foley 1897 Bloomington. 

M.  J.  Golden 1899 Lafayette. 

W.  F.  M.  Goss 1893 Lafayette. 

Thomas  Gray 1893 Terre  Haute. 

A.  S.  Hathaway 1895  Terre  Haute. 

W.  K.  Hatt 1902 Lafayette. 

Robert  Hossler 1899 Logansport. 

H.  A.  Huston 1893 Lafayette. 

Edwin  S.  Jolionnatt 1904 Terre  Haute. 

Arthur  Kendriek 1898 Terre  Haute. 

Robert  E.  Lyons 1896 Bloomington. 

W.  A.  McBeth 1904 Terre  Haute. 


''Date  of  election. 
•^^Deceased. 
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V.  F.  Marstere ♦1893 Bloomington. 

O.  L.  Mees 1894 Terre  Haute. 

J.  A.  Miller 1904  Bloomington. 

W.  J.  Moenklians 1901 Bloomington. 

Joseph  Moore 1896     Richmond. 

D.  M.  Mottier 1893 Bloomington. 

J.  P.  Naylor 1903 Greencastle. 

W.  A.  Noyes 1893 Washington,  D.  C. 

J.  H.  Ransom 1902 Lafayette. 

L.  J.  Rettger 1896 Terre  Haute. 

J.  T.  Scovell 1894 Terre  Haute. 

Alex  Smith 1893 Chicago,  111. 

W.  E.  Stone 1893 Lafayette. 

Joseph  Swain 1898 Swarthmore,  Pa. 

M.  B.  Thomas 1893 Crawfordsville. 

O.  A.  Waldo 1893 Lafayette. 

F.  M.  Webster 1894 Champaign,  111. 

Jacob  Westlund 1904 Lafayette. 

H.  W.  Wiley 1895 Washington,  D.  C. 

John  S.  Wright 1894 Indianapolis. 


NON-RESIDENT  MEMBERS. 

George  H.  Ashley  Charleston,  S.  C. 

M.  A.  Brannon Grand  Forks,  N.  D. 

J.  C.  Branner Stanford  University,  Cal. 

D.  H.  Campbell Stanford  University,  Cal. 

A.  Wilmer  Duff Worcester,  Mass. 

B.  W.  Everman Wasliington,  D.  C. 

Cliarles  H.  Gilbert Stanford  Un:  versity,  Cal. 

C.  W.  Green Columbia,  Mo. 

C.  W.  Hargitt Syracuse,  N.  Y. 

O.  P.  Hay New  York  City. 

Edward  Hughes Stockton,  Cal. 

O.  P.  Jenkins Stanford  University,  Cal. 

D.  S.  Jordan Stanford  University,  Cal. 

J.  S.  Kingsley Tufts  College,  Mass. 


"^'Date  of  election. 
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D.  T.  MacDougal Broiix  Park,  New  York  City. 

T.  C.  Mendeuhall Worcester,  Mass. 

Alfred  Springer Cincinnati,  Ohio. 

L.  M.  Underwood New  York  City. 

Robert  B.  Warder Washington,  D.  C. 

Ernest  Walker Clemson  College,  S.  C. 


ACTIVE  MEMBERS. 

Greorge  Abbott Indianapolis. 

George  C.  Ashman Frankfort. 

Edward  Ayres Lafayette. 

H.  F.  Bain  Urbana,  111. 

Frank  Tarkington  Baker Indianapolis. 

Edward  Hugh  Bangs Indianapolis. 

Walter  D.  Baker Indianapolis. 

Artlmr  M.  Banta Franklin. 

Harry  E.  Barnard Indianapolis. 

Victor  Hugo  Barnett Indianapolis. 

J.  W.  Boede Bloomington. 

Harry  Eldridge  Bishop Indianapolis 

Lester  Black   Bloomington. 

William  N.  Blanchard  Greencastle. 

Edwin  M.  Blake Lafayette. 

Lee  F.  Bennett Valparaiso. 

Charles  S.  Bond Richmond. 

Fred.  J.  Breeze Delplii. 

E.  M.  Bruce Weston,  Oregon. 

Lewis  Clinton  Carson Bloomington. 

Herman  S.  Chamberlain Indianapolis. 

E.  J.  Chansler Bicknell. 

Otto  O.  Clayton Geneva. 

Howard  W.  Clark  Chicago,  111. 

H.  M.  Ciem Bloomington. 

George  Clements Crawfordsville. 

Charles  ('lickenor    SilviTwood,  R.  D.  No.  1 . 

Charles  A.  Coffey Petersburg. 

Wilber  A.  Cogsliall Bloomington. 
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Ulysses  O.  Cox Terre  Haute. 

William  Cliflford  Cox Columbus. 

J.  A.  Cragwall , Crawfordsville.- 

Albert  B.  Crow Cliarleston,- 111. 

M.  E.  Crowell , JYanklin. 

Edward  Roscoe  Cumings. , Bloomington. 

Alida  M.  Cunuiugiiam Alexandria. 

Lorenzo  E.  Daniels , Laporte. 

H.  J.  Davidson  Baltimore,  Md. 

Charles  C.  Deam. Bluffton. 

Martha  Doan Westfield. 

J.  P.  Dolan     .    .    , Syracuse. 

Benjamin  W.  Douglas Indianapolis. 

Herman  B.  Domer Lafayette. 

Hans  Duden , Indianapolis. 

Arthur  E.  Dunn  Logansport. 

Herbert  A.  Dunn Logansport. 

E.  G.  Eberhardt Indianapolis. 

Frank  R.  Eldred Indianapolis. 

M.  N.  Elrod Columbus. 

Samuel  G.  Evans Evansville. 

William  P.  Felver Logansport. 

Carlton  G.  Ferris Big  Rapids,  Midi. 

E.  M.  Fisher Urmeyville. 

Wilbur  A.  Fiske Richmond. 

W.  B.  Fletcher Indianapolis. 

Austin  Funk New  Albany. 

John  D.  Gabel Montpelier. 

Andrew  W.  Gamble Logansport. 

Charles  W.  Garrett Pittsburg,  Pa. 

Robert  G.  Gillum Terre  Haut«.    - 

Wilmer  Jacob  Gittner Anderson. 

Vernon  Gould Rochester. 

Walt(;r  L.  Halm Washington,  D.  C. 

Mary  T.  Harman Odon. 

Victor  Hendricks  Indianapolis. 

Jolm  P.  Hetherington Logansport. 

Mary  A.  Hickman Greencastle. 

2— A.  OF  SCIKSCR. 
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John  E.  Higdon Indianapolis. 

Frank  R.  Higgins Terre  Haute. 

S.  Bella  Hilands Madison. 

John  J.  Hildebrandt Logansport. 

G.  E.  Hoffman Logansport. 

J.  D.  Hoffman Lafayette. 

Allen  D.  Hole Richmond. 

Lucius  M.  Hubbard South  Bend. 

John  N.  Hurty Indianapolis. 

C.  F.  Jackson Qreencastle. 

Dennis  Emerson  Jackson Bloomington. 

Alex.  Johnson Ft.  Wayne. 

Ehmest  E.  Jones Kokomo. 

Wm.  J.  Jones,  Jr West  Lafayette. 

Ghancey  Juday Boulder,  Colo. 

O.  L.  Kelso Terre  Haute. 

Norton  A.  Kent Crawf ordsville. 

Frank  D.  Kern Lafayette. 

Charles  T.  Knipp Urbana,  111. 

Henry  H.  Lane Lebanon. 

William  E.  Lawrence Richmond. 

V.  H.  Lockwood Indianapolis. 

Robert  Wesley  McBride Indianapolis. 

Rousseau  McClellan Indianapolis. 

Richard  C.  McClaskey Terre  Haute. 

N.  E.  Mclndoo Bloomington. 

Lynn  B.  McMullen Indianapolis. 

Edward  G.  Mahin West  Lafayette. 

James  E.  Manchester Vincennes. 

Wilfred  H.  Man  waring Bloomington. 

E.  G.  Martin Lafayette. 

Thomas  Edward  Mason Hodgenville,  Ky . 

Clark  Mick.   Berkley,  Cal. 

W.  G.  Middleton Riclimond. 

G.  Rudolph  Miller Indianapolis. 

H.  T.  Montgomery South  Bend. 

Richard  Bishop  Moore Indianapolis. 

Walter  P.  Morgan Terre  Haute. 
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Fred  Mntchler Terre  Hante. 

Charles  E.  Newlin Inrmgton. 

John  Newlin     West  Lafayette. 

John  F.  Newsom Stanford  University,  Oal. 

R.W.Noble    Chicago,  m. 

Andrew  Fletcher  Ogle Bloomington. 

D.A.Owen    Franklin. 

Ferd  Payne Bloomington. 

Rollo  J.  Peirce Indianapolis. 

Ralph  B.  Polk Greenwood. 

James  A.  Price Ft.  Wayne. 

Frank  A.  Preston Indianapolis. 

A.  H.  Purdue Fayetteville,  Ark. 

Rolla  R.  Ramsey Bloomington. 

Ryland  Ratliff Danville. 

Walter  S.  Ratliff Richmond. 

Albert  B.  Reagan Mora,  Wash. 

Allen  J.  Reynolds  Emporia,  Kansas. 

Giles  E.  Ripley Decorah,  Iowa. 

George  L.  Roberts Muncie. 

D.  A.  Rotlirock Bloomington. 

John  F.  Sclmaible Lafayette. 

E.  A.  Schultze Ft.  Wayne. 

Will  Scott Terre  Haute. 

Cliarles  Wm.  Sliannon Bloomington. 

Jolm  W.  Shepherd Terre  Haute. 

Claude  Siebenthal Indianapolis. 

Fred  Sillery Indianapolis. 

J.  R.  Slonaker Madison,  Wis. 

Essie  Alma  Smith  Bloomington. 

C.  Piper  Smith Leland  Stanford,  Cal. 

Retta  E.  Spears Elkliart. 

J.  M.  Stoddard Indianapolis. 

Charles  F.  Stegmaier Greensburg. 

William  Stewart Burlington,  Vt. 

William  B.  Streeter Indianapolis. 

Frank  B.  Taylor Ft.  Wayne. 

Albert  W.  Thompson Owensville. 
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J.  F.  Tliompson Richmond. 

G.  H.  Undon^'ood Indianapolis. 

A.  L.  Treadwell Oxford,  Ohio. 

Daniel  J.  Troyer Qoshen. 

A.  B.  Ulrey North  Manchester. 

W.  B.  Van  Gorder Worthington. 

Artlmr  O.  Veatch Rockport. 

H.  S.  Voorhees Ft.  Wayne. 

J.  H.  Voris Dnluth,  Minn. 

Frank  B.  Wade Indianapolis. 

Lewis  Clinton  Ward Huntington. 

Daniel  T.  Weir    Indianapolis. 

B.  C.  Waldemaier West  Lafayette. 

Fred  C.  Whitcomb Delphi. 

William  M.  Whitten South  Bend. 

Albert  F.  Wiancko Lafayette. 

Neil  H.  Williams Terre  Haute. 

Guy  West  Wilson Lafayette. 

William  Watson  Woollen Indianapolis. 

Herbert  Milton  Woolen Indianapolis. 

J.  F.  Woolsey Indianapolis. 

Lucy  Youse Palo  Alto,  Gal. 

Gharles  Zeleny Bloomington. 

Fellows 52 

Non-resident  members 20 

Active  members 160 

Total  ,,,,, 238 

NorK.— i'or  list  of  Foro'Rn  Correspondents.  i«ee  Proceedings  of  IWI. 
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LIST  OF  PAPERS  APPEARING  ON  THE  PROGRAM  OF  THE 
TWENTY-FIRST  ANNUAL  MEETING, 

Held  in  Shortrids:e  High  School,  December  U  1905. 


•President'^  Address— A  Consideration  of  Certain  Investigations  Needed  in 

Pharmacology John  S.  Wright 

GENERAL. 

*1 .  Some  Scientific  Aspects  of  Tea  Drinking,  5m Frank  B.  Wade 

2.  The  Lummi  Indians,  10m Albert  B.  Reagan 

3.  Radium  nnd  Radio-Activity.  10m Ryland  Ratliff 

•4.  The  Radium  Clock,  5m Rolla  R.  Ramsey 

*5.  The  Use  of  peat  as  Fuel,  15m BenJ.  W.  Douglass 

6.    The  Molecular  Forces  in  Qelatine,  5m Arthur  L.  Foley 

^7.    The  Chronic  III  Health  of  Darwin,  Huxley,  Spencer  and  George  Eliot, 

20m .,  (abstract^ Robert  Hessler 

'8.    The  Wood  Pulp  Industry,  10m M.  D.  Renkenberger 

9.    Buzzard's  Roost,  10m William  Watson  Woollen 

10.    Thorium  and  its  Disintegration  Product*,  20m Richard  D.  Moore 

*11.    An  Account  of  a  Buzzard's  Nest  with  Photographs  of  the  Young  up  to  • 

the  Seventy-fourth  Day,  When  They  Left  the  Nest,  10m D.  W.  Dennis 

*'12.    The  Solar  Eclipse  of  1905,20m.  (lantern) John  A.  Miller 

PHYSICS.  CHEMISTRY,  GEOLOGY  AND  MATHEMATICS. 

^'13.    Irrelevant  Factors  in  the  Bitaogentals  of  Piano  Algebraic  Curves,  10m. 

Ulysnes  S.  Hanna 
'14.    On  the  Weathering  of  the  Subcarboniferous  Limestone  in  the  Non- 

(Jlaciated  Area  of  Southern  Indiana,  10m E.  R.  CumraiDgi 

■'ir..    Action  of  Calcium  Chloride  Solution  on  Glass,  5m P.N.  Evans 

16.  The  \go  of  the  Rod-Beds  of  Oklahoma  Territory  and  the  *'Panhandle"  of 

Texas,  East  of  the  Staked  Plains,  10m J.  W.  Beede 

17.  Methods  of  Collecting  Fossils,  10m  .   J.  W.  Beede 

'^18.    Equivalent-Weight-Detormination  Apparatus,  5m James  H.  Ransom 

19.    Result  of  Heating  a  Mixture  of  Manganese  Dioxide  and  Ammonium 

Nitrate,  10m James  U .  Ransom 

^2f).    Studies  in  Catalysis,  10m James  H.  Ransom 

21.    Comparison  of  the  Faunas  of  the  Salem  Limestone  at  EUettsville,  Big 

Creek  and  Romona,  10m A .  W.  Thompson 

*22.    Effect  of  Radium  on  Electrolytic  Conductivity,  5m Ryland  Ratliff 

21.    Summary  of  Glacial  Literature  Relating  to  Glacial  Deposits,  10m . . .  Albert  B.  Reagan 
24.    Some  Geological  Studies  on  Northwestern  Washington  and  Adjacent 

British  Territory.  10m Albert  B.  Reagan 

*'25.    A  Simple  Method  of  Measuring  Electrolytic  Resistance,  5m RollaR.  Ramsey 

'^X.    Some  Peculiarities  of  Electric  Sparks  Across  Short  Spark-Qaps.  10m  Rolla  R.  Ramsey 
'■''27.    Gas  Burners  and  Standards  of  Candle  Power,  Sm  ..Rolla  R.  Ramsey  and  Hiroroitsn  01 

28.  Determination  of  the  Latitude  of  Flower  Observatory,  10m W.  B.  Howard 

29.  Electromagnetic  Induction  in  Various  Conductors  and  Electrolytes, 

11,10m Arthur  L.  Foley 
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SO.    On  the  Use  of  a  Copper,  Aluminnm,  Manffaneie  Alloy  as  a  Core  in  the 

Rntherford-Marooni  Magnetio  Detector,  10m Arthur  L.  Foley 

31.  The  Back  Electro- Motive  Force  of  the  Electric  Arc,  10m., 

Arthur  L.  Foley  and  Hiromitfo  Oi 

32.  The  Effect  of  Dragging  a  Conductor  Lengthwise  Through  a  Magnetic 

Field  of  Force,  10m Arthur  L.  Foley 

33.  Interference  and  Diffraction  Fringes  Produced  by 

Fluid  Streams  (lantern),  lc5m Arthur  L.  Foley  and  J.  H.  Haseman 

3t.    Geology  of  the  Public  Highways  of  Monroe  County,  Indiana,  10m .  .Charles  W.  Shannon 

35.  Studies  of  the  Preglacial  Drainage  of  the  Northern  United  States,  10m . . . .  H.  M.  Clem 

36.  New  Derivatives  of  Salicylic  Acid,  10m R.  B.  Lyons  and  C.  E.  May 

37.  The  Use  of  Sodium  Peroxide  in  the  Determination  of 

Sulphur,  Selenium  and  Tellurium  in  Organic  Com- 
pounds, 5m R.  E.  Lyons  and  C.  C.  Carpenter 

88.    Concerning  the  Synthesis  of  Aromatic  Selenozines,  5m . . . R.  E.  Lyons  and  F.  Shetterly 

BOTANY  AND  ZOOLOGY. 

*39.  Preliminary  Notes  on  an  Almost  Extinct  Native  Disease— Trembles  or 

Milksickness,  10m Robert  Hessler 

*40.  Notes  on  the  International  Botanical  Congress  of  1905, 15m  J.  C.  Arthur 

*41.  Methods  Employed  in  Uredineal  Culture  Work,  15m Frank  D.  Kern 

*42.  The  Embryology  of  Melilotus  Alba,  10m.  (abstract) W.J.  Young 

*4S.  Oxydase  in  Wheat  Grains,  10m Katharine  Golden  Bitting 

*44.  Cytasein  Wheat  Grains,  5m Katherine  Golden  Bitting 

45.  Notes  OB  Indiana  Birds,  10m Amos  W .  Butler 

•^46.  Notes  Upon  Some  Littlv  Known  Members  of  the  Indiana  Flora,  10m., 

Charles  Piper  Smith 

47.  The  Eyes  of  the  Blind  Lisard  Amphisbaena  Punctata,  10m Ferd  Payna 

48.  Reversals  of  Polarity  in  a  Fresh  Water  Plamarian,  10m Mary  T.  Harman 

49.  The  Fishes  of  the  Rio  Guatemala,  Based  on  Collections  Made  in  Janu- 

ary and  February,  1904, 10m Newton  Miller 

*50.  The  Direction  of  Differentiation  in  a  Regenerating  Appendage,  10m  . . .Charles  Zeleny 
^51.    The  Regeneration  of  a  Centema-like  Organ  in  Place  of  the  Momentary 

Eye  of  the  Blind  Crayfish,  lOni.  (abstract) Charles  Zeleny 

52.  The  Habitat  and  Life  History  of  the  Cuban  Blind  Fishes  (lantern),  15m., 

C.  H.  Eigenmann 

53.  The  Origin  and  Dispersion  of  South  American  Fresh  Water  Fishes 

(lantern),  30m C.  H.  Eigenmann 

54.  Portraits  of  Indiana  Fishes  (lantern) ,  10m Lester  F.  Black 

^55.    A  New  Species  of  Campostoma  Fern  from  Indiana,  10m.  (abstract)...  John  Haseman 

66.  Northern  Indiana  Mammals,  10m Walter  Lewis  Hahn 

*57.  Notes  on  Some  New  or  Little  Known  Members  of  the  Indiana  Flora,  17m  , 

Guy  West  Wilson 

*58.  Rusts  of  Hamilton  and  Marion  Counties,  Indiana,  10m Guy  West  Wilson 

*5».  The  Phycomycetes  of  Indiana,  12m Guy  West  Wilson 

*60.  A  Travertine  Deposit  in  Tippecanoe  County,  Indiana,  3m Guy  West  Wilson 

^1.  Additions  to  Indiana  Flora,  No.  2, 5m Charles  C.  Deam 

62.  Animals  and  Reptiles  of  ^e  Rosebud  Indian  Reservation,  South 

Dakota,  10m Albert  B.Beagan 

63.  The  Birds  of  the  Rosebud  Indian  F.eservation,  South  Dakota, lOm  ...Alberts.  Beagan 

64.  The  ProductioL  and  Control  of  Infertility  by  Inbreeding,  15m W.J.  Moenkhans 

65.  Some  New  Physiological  Apparatus,  10m D.  E.Jaokaon 

66.  High  School  Bacteriology,  20m Wilfred  H.  Manwaring 

67.  Metchnikoff's  Theory  of  Prolonging  Life,  15m Rudolph  Miller 

68.  A  New  Method  of  Showing  the  Grain  of  Wood,  5m Benj.  W.  Donglass 
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*69.    An  IllQitratioD  of  Boyle'i  Law,  5in F.  M.  Andrews 

*70.    Some  Monstrofities  in  Trilliam«5iu F.  M.  Andrems 

^71.  A  Natural  Proof  that  the  Root  Tip  Alone  is  Sensitive  to  the  Gravita- 
tion Stimulus,  5in F.  M.  Andrews 

72.    Plasmodesmen* 5m P.M.  Andrews 

•9*73.    Effect  of  Alkaloids  on  Vevetable  Protopla9m,5m F.  M.Andrews 

*74.    An  Ooourrence  of  Kirtland's  Warbler,  Sm Loren  0.  Petry 

♦75.    Nitrifying  Bacteria,  10m A.  J.  Blgney 

♦76.    A  New  Form  of  Microtome  Knife,  10m B.O.  Martin 

77.  Oxygen  Absorption  in  Heart  Tissue—A  Preliminary  Communication,  10m  .E.  Q.  Martin 

^78.    The  Present  Status  of  the  Chromosome  Controversy,  15m D.  M.  Mottier 

♦79.    The  Blooming  of  Cerois  Canadensis  in  f  eptember,  5m D.  M.  Mottier 

"^80.    A  Peculiar  Monstrosity  in  a  Seedling  of  a  Zea  Mays,  5m D.  M.  Mottier 

81.  Spore-Like  Bodies  in  Oscillaria  sp.,  10m Severance  Bnrrage 

82.  The  Oaks  of  Indiana,  15m Stanley  Coulter 

♦83.    The  Leesburg  Swamp,  10m Will  Soott 
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♦Papers  marked  with  an  asterisk  appear  in  the  following  pages. 
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PRESIDENT'S  ADDRESS. 


A   CONSIDERATION    OF   CERTAIN    NEEDED   INVES- 
TIGATIONS  IN  PHARMACOLOGY. 


By  John  S.  Wright. 


(Abstract.) 


Under  this  title  the  term  plianuaeology  is  not  used  in  its  restricted 
sense,  moaning  pliarmaco-dynamics  only,  but  is  employed  to  embrace  the 
botany,  chemistry  and  physiological  action  of  drugs.  The  suggestions 
for  needed  investigations  are  the  result  of  a  critical  study  of  the  records 
of  aI)out  four  hundred  drugs  used  in  medicine  at  present. 

In  order  to  arrive  at  some  general  conclusions  concerning  existing 
Iviiowledge  of  the  commonly  used  organic  drugs,  those  studied  were  re- 
viewed, marlved  and  dassitied  in  eight  groups  based  on  the  extent  to 
which  they  have  been  investigated,  botanically,  chemically  and  physiolog- 
ir-ally.  as  follows: 

CLASSES  BASED  ON  THE   EXTENT  OF  CHEMK'AL  KNOWLEDGE. 

1.  Drugs  wliose  oliemical  constituents  and  active  principles  are  regarded 

as  well  known — 270.  or  api>roximately  70  per  cent. 

2.  Drugs  whost?  chemical  constituents  and  active  principles  are  but  par- 

tially determined — KH),  or  approximately  25  per  cent. 
'X     Drugs  whose  chemical  constituents  and  active  principles  are  undeter- 
mined— 2.J,  or  approximately  (>  per  cent. 

CLASSES  BASED  ON  THE  EXTENT  OF  KNOWLEDGE  OF  PHYSIOLOGICAL  ACTION. 

1.  Drugs  whose  physiological  action  is  well  known,  or  which  have  been 
subjects  of  systematic  investigations — 175,  or  approximately  43 
l>er  cent. 
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5.  Drugs    whose    physiological    action    is   partially    understood,    chiefly 

through    careful     clinical     reports — 140,     or    approximately    35 
per  cent. 

6.  Drugs  used  empirically  or  employed  for  "reputed"  action,  no  satis- 

factory records  of  scientific  experiments  or  chemical   Investiga- 
tions— 82,  or  approximately  20  per  cent. 

7.  Drugs  employed  primarily  for  purposes  other  than  definite  physio- 

logical effects,  such  as  flavors,  colors,  etc.  (some  not  used  inter- 
nally at  present) — ^9,  or  approximately  2  r)er  cent. 


8.     Drugs  of  obscure  or  unknown  origin — 2,  or  approximately  i  per  cent. 

These  groups  or  classes  are  not  marliod  by  hard  and  fast  boundary 
lines,  and  perhaps  no  two  students  would  agree  wholly  to  any  single 
classification,  as  the  personal  equation  enters  largely  into  the  work.  A 
drug  which  one  might  regard  as  sufticiently  known  chemically  and  physi- 
ologically to  be  classed  as  "well  knowni,"  another  would  rank  as  "partially 
determined,"  and  similar  diflferences  of  opinion  will  arise  respecting  other 
points  Involved,  so  that  the  classification  given  above  is  not  offered  as  an 
exact  record  of  the  knowledge  of  the  representative  drugs,  but  rather  as 
the  author's  estimation  of  that  knowledge,  and  as  said  at  the  outset,  it  is 
given  as  a  basis  or  reason  for  the  proposal  of  certain  lines  of  botanical, 
chemical  and  physiological  investigation. 

Lest  there  be  misconception  regarding  the  use  of  little-known  drugs 
by  physicians,  it  should  be  renienibert'd  that  70  per  cent,  of  all  drugs 
reviewed  have  been  investigated  chemically;  that  43  per  cent,  have  been 
subjected  to  systematic  physiological  experiments,  and  that  the  physio- 
logical action  of  35  per  cent,  more  is  partially  understood.  Thus  It  seems 
that  from  70  to  78  per  cent,  are  employed  on  the  basis  of  demonstrated 
value.  Furthermore,  it  should  be  remembered  that  the  70  to  78  per  cent. 
In  number  constitutes  a  very  large  percentage  of  the  volume  of  drugs 
prescribed.  While  no  statistics  are  available,  in  the  opinion  of  the  author 
it  is  over  90  per  cent  of  the  total  quantity  used. 

The  Proceedings  of  the  Indiana  Academy  of  Science  are  primarily 
intended  to  disseminate  information  of  special  service  in  the  development 
of  the  State  and  its  resources.  As  space  is  limited,  it  is  necessary  to  re- 
strict further  report  of  this  address  to  the  tables  below  showing  the  state 
of  knowledge  of  drug  plants  of  Indiana. 
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Indiana  Plants  Yielding  Drugs. 
In  order  that  the  student  may  have  a  wider  range  in  selecting  a  sub- 
ject for  study  this  list  has  been  enlarged  to  include  introduced  and  culti- 
vated species,  also  a  few  plants  foreign  to  our  soil,  but  which  may  be 
cultivated  in  gardens  for  supplying  laboratory  material.  The  native 
species  and  the  introduced  and  cultivated  species  are  unmarked;  those 
of  the  last  class  are  indicated  by  an  asterisk  (•). 

Chemical  constituents,  active  principles  and  physiological  action  re- 
garded as  well  known: 

Allium  sativum  Linn.     Garlic,  bulb. 

•Althdea  officianalls  Linn.     Marslimallow,  root. 

Anthemis  nobilis  Linn.     Roman  chamomile,  inflorescence. 

Apocynum  cannabinum  Linn.     Black  Indian  hemp,  root. 

Arctostaphylos  Uva  Ursi  (Linn.)  Sprengel.    Uva  Ursi,  leaves. 

Arisaema  triphyllum  (Linn.)  Torr.    Indian  turnip,  tuber. 

Artemisia  Absinthium  Linn.    Wormwood,  leaves  and  inflorescence. 

•Atropa  Belladonna  Linn.    Belladonna,  leaves  and  root. 

Carum  Carvi  Linn.     Caraway  seed,  fruit. 

•Carum  Petroselinum  Benth.    Parsley,  root  and  fruit. 

Cercis  Canadensis  Linn.    Judas  tree,  bark. 

Chenopodium  anthelminticum  Liim.     American  wormseed,  seed. 

Chimaphila  umbellata  (Linn.)  Nutt.     Pipsissewa,  herb. 

♦Claviceps  purpurea  (Fries)  Tulasne.     Ergot,  sclerotium. 

Cochlearia  Armoracia  Linn.    Horseradish,  root. 

Conium  maculatum  Linn.    Conlum,  fruit. 

Couvallaria  majalis  Linn.     Lilly  of  the  Valley,  rhizome  and  rootlets. 

Coptis  trifolia  (Linn.)  Salisb.    Gold  thread,  herb. 

Delphinium  consolida  Linn.    Larkspur,  seed. 

♦Digitalis  purpurea  Linn.    Digitalis,  leaves,  flowers  and  seed. 

♦Dryopteris  Filix-mas  Schott  and  D.  Marginalis,  Gray.     Male  fern, 

rhizome. 
Epigea  repens  Linn.    Gravel  plant,  herb. 
Euonymus  atropurpureus  Jaeq.     Wahoo,  bark. 

Gaultheria  procumbens  Limi.     Wintergreeu,  leaves  and  inflorescence. 
♦Gentiana  liitea  Linn.     Gentian,  root. 
Geranium  maculatum  Linn.    Cranesbill,  rhizome. 
Humulus  Lupulus  Linn.    Hops,  inflorescence. 
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•Hyoscyamus  niger  Linn.     Henbane,  leaves  and  inflorescence. 

Junlperus  conininnis  Linn.    Juniper  berries,  fruit. 

Lactuca  Canadensis  Linn.     Wild  lettuce,  leaves  and  inflorescence. 

lobelia  inflata  Linn.     Lobelia,  herb  and  seed. 

Menisijerniuni  Canadensis  Linn.    Yellow  parilla.  rhizome  and  roots. 

Mentlia  piperita  Linn.     Peppermint,  leaves  and  inflorescence. 

Monarda  flstulosa  Linn.     Wild  beri^amot,  leaves  and  inflorescence. 

Pliytolacca  decandra  Linn.     Poke  root  and  berries. 

Podophyllum  peltatuni  Linn.     Mandrake,  rhizome  and  roots. 

Prunus  serotina   Elirh.     Cherry.  l)ark. 

Quercus  alba  Linn.     Wliite  oak,  bark. 

♦Ricinus  communis  Linn.     Castor  bean,  seed  and  leaves. 

Rubus   villosus   Alton    R.   Canadensis.    Linn,   and   R.   trivalis,    Michx. 

Blackberry,  root  bark. 
♦Salvia  oflilcinalis  Linn.     Sa^e.  herb. 
Sauguinaria  Canadensis  Linn.     Hlood  root,  rhizome. 
Sassafras   variifolium   (Sallsbuiy)   O.   Kuntze.     Sassafras  liark.   root, 

bark. 
Satureja  hortensis  Linn.     Summer  savory,  herb. 
Taraxacum  officinale  Weber.     Dandelion,  nnit. 
Thuja  occidentalis  Linn.     Arbor  vitae,  leaves. 
Thymus  vulgaris  IJnn.     Thyme. 
Tsuga  Canadensis  (Linn.)  Carr.     Ilendock,  bark. 
Ustilago  Maydis  Leveille.     TTstilago,  entire  fungous  [ilant. 
♦Valeriana  otflcinalis  Linn.     Valerian,  rhizome  and  rootlets. 
♦Veratrum  album   Linn.     Wliite  hellel)ore,  rhizome  and  rootlets. 
Veratrum  viride  Alton.     Veratrum.  rhizome  and  rootlets. 

Chemical  constitutents  but  partially  determined:  physi«)logical  action 
fairly  well  known: 

♦Cactus  grandiflorus  Linn.     Cactus  grandiflorus.  branches. 

Cannabis  sativa  Linn.  var.  Americana.    American  hemp.  Inflorescence. 

Spigelia  Marylandica  Linn.     Pink  root,  rhizome  and  rootlets. 

Chemical   constituents  regarded   as  w(»ll   known;  physiological  action 
not  systematically  investigated  or  well  inid(»rstood: 

Acorus  Calamus  Llini.     Calamus,  rhizome. 

il'^sculus  Hippo<*astanum  Linn.     Horsi*  chestnut,  bark  and  seed. 
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Agropyrum  repous  (Linn.)  Beauv.    Couch  grass,  rhizome. 

Aralia  laconiosa  Linn.     Spilienard,  root. 

Arctium   Lappa  Liuu.  and  some  otlier  species  of  Arctium,  Burdocix, 

root  and  seed. 
Asarum  Canadense  Linn.     Canada  snalce  rcmt,  rhizome. 
Asclepias  incarnata  Linn.     White  Indian  liemp,  root. 
Beberis  vulgaris  Linn.     Barberry,  bark. 
Castanea  dentata   (Marsh)   Sudworth.     Chestnut,  leaves. 
Caulophllum  thalictroides  (Linn.)  Michx.     Blue  cohosh,  rhizome  and 

rootlets. 
Ceanothus  Americanus  Linn.    Jersey  tea,  leaves. 
Chelidonium  majus  Linn.     Garden  celandine. 
Cornus  circinata  L.  ITeritier.     Green  osier,  barlv. 
Cornus  florida  Linn.     Dogwood,  bark. 
Cyprii)edium  pubescens  Swartz  and  C.  parvitlonnu  Salisljury,  Ladies' 

Slipper,  rhizome  and  rootlets. 
Epilobium  angustifolium  Linn.    Willow  herb,  herb. 
Kupatorium   i)erfoliatum   Linn.     Boneset,   leaves   and   inflorescence. 
Kupalorium   purpureum    Linn.     Queen  of  the  meadow,   rhizome  and 

rootlets. 
Galium  Aparine  Linn.    Cleavei*s,  herb. 
Ilelianthus  annuus  Linn.     Suntiower  scvd. 
II(»patica  triloba  Chaix.     Llverwtu't.  herb. 
Inula  Ilelenium  Linn.     Elecampane,  rhizome  and  rootlets. 
Ileuchera  Americana  Linn.     Alum  root,  rhizome. 
♦Kalmia  angustifolia  lAuw.     Sheep  laurel,  leaves. 
Lirimlendron  Tidipifera  Linn.    Tulip  trets  younger  bark. 
Marrul»ium  vulgare  Linn.    Ilorehound,  herb. 
Matricaria  Chamomilla  Linn.     German  chamomile,  flowers. 
Melissa  officinalis  Linn.     Lemon  balm,  herb. 

Penthorum  sedoides  Linn.     Virginia  stoneorop,  leaves  and  inflorescence. 
Phoradendron  flavescens  (Pursh.)  Nutt.    Mistletoe,  leaves  and  branches. 
Phytolacca  decandra  Linn.     Poke  berries. 
Polygonatum  bifloriini  (Walt.)  Bll.    Solomon's  seal,  rhizome. 
Poly^ronum  hydropii)er  Linn.  P.  hydroplperoides  Mich,  and  P.  punc- 

Tatum  Kll.    Water  i>epi>er,  herb. 
l*opulus  Balsamifera  candicans  (Ait.)  Gray.    Balm  Gllead,  buds. 
Ptelea  trifoliata  Linn.     Wafer  ash,  root  bark. 
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Rhus  glabra  I.inn.    Sumach  berries. 

Rhus  nullcaiis  Linn.    Poison  oak,  leaves. 

Rumex  erispus  liinn  and  some  other  si»ecies  of  Runiex.     Yellow  dock, 

root. 
Salix  alba  Linn.     White  willow,  bark. 
Salix  nigra  Marsh.    Hlack  willow,  buds  and  bark. 
Sauibucus  Canadensis  Linn.     Elder  flowers. 
Saponaria  officinalis  Linn.     Soapwort,  herb. 

Scrophularia  nodosa  var.    Marylandica  A.    Gniy.     Figwort.  herb. 
Solanum  Dulcamara  Linn.    Bittersweet,  twigs. 
Syniphtuni  officinale  I^inn.     Oomfrey,  root. 
Trifolium  pratense  J  Ann.     Clover  (red),  tops. 
Viola  Tricolor  Linn.    Pansy,  herb. 
Kanthoxyluni  Americanum  Miller.     Prickly  asli,  bark. 
Zea  Mays  Linn.    Comsilk. 

Chemical  constituents  but  partially  determined;  physiological  actiou 
uot  systematically  investigated  or  well  understood: 

Ailanthus  glandulosa  Desf.    Ailanthus,  bark. 

Aletris  faiinosa  I^inn.     Unicorn  root,  rhizome. 

Borago  officlmilis  Linn.    Borage,  herb. 

♦Cactus  Grandiflorus  Linn.     Cactus  grandillorus,  succulent  branches. 

Castalla  odorata  (Dryander)  Woods  and  Wood.  White  pond  lily, 
rhizome. 

Cimicifuga  racemo.sa  (Linn.)  Nutt.  Bla(;k  cohosh,  rhizome  and  root- 
lets. 

Cltrullus  vulgaris  Schrader.    Water  melon  seed. 

Dioscorea  villosa  Linn.     Wild  yam.  rhizome. 

Brigeron  (l!anadensis  Linn.     Flebaue,  leaves  and  inflorescence. 

F'raxinus  Americana  Linn.     American  White  ash,  bark. 

Hamamelis  Virginiana  Linn.    Witch  hazel,  leaves  and  bark. 

Iris  versicolor  Linn.    Blue  flag,  rhizome. 

Juglans  cinerea  liinn.     Butternut-root,  bark. 

Juglans  nigra  Linn.    Black  walnut,  leaves. 

Larix  laricina  (Duroi)  Koch.    Tamarac,  bark  deprived  of  corky  layer. 

Leonui-us  Cardiaca  Linn.    Motherwort,  herb. 

Li(iuidaml»ar  Styraciflua  Linn.     Sweet  gum,  inner  bark. 
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Lycopersicum  esculentum  Miller.    Tomato,  herb. 
Lycopus  Virginlcus  Linn.     Bugleweed,  herb. 
Nepeta  Cataria  Linn.     Catnep,  herb. 
CEnonthera  biennis  Linn.    Evening  primrose,  herb. 
•OEnanthe  Phellandrium  Lam.    Water  fennel,  seed  and  fruit. 
♦Paeonia  officinalis  Linn.    Peony,  rhizome. 
Panax  quinquefolium  Linn.     Ginseng,  root. 

Populus  tremuloides  Michx.  and  P.  alba,  Linn.    White  poplar,  bark. 
Prunus  Persicaria  (Linn.)  Seibold  and  Zuccarina     Peach  leaves. 
•Ricinus  communis  Linn.    Castor  leaves. 
Salix  nigra,  Marsh.     Black  willow,  buds. 
Solanum  Caroliuense  Linn.     Horse-nettle,  berries  and  root. 
Solidago    Canadensis    Linn.      Solidago    Canadensis,    leaves    and    in- 
florescence. 
Urtica  dioica  Linn.     Nettle  root. 
Verbascum  Thapsus  Linn.     Mullein  leaves. 
Viburnum  Prunifolium  Linn.    Black  haw,  bark. 

Chemical    constituents    regarded    well    known;    physiological    action 
uninvestigated: 

Achillea  Millefolium  Linn.    Yarrow,  leaves  and  inflorescence. 
Agropyrum  graveolens  Linn.     Celery  seed. 
Asclepias  Syriaca  Linn.     Silkweed,  root. 
Asparagus  oflicinalis  Linn.    Asparagus,  root. 
"Carthamnus  tinctorius  Willd.     American  saffron,  flowers. 
Chrysanthemum  Parthenium  (Linn.)  Pers.    Feverfew,  herb. 
Dicentra  Canadensis  D.  C.     Turkey  com,  tubers. 
Equisetuni  hyemale  Linn.    Equisetum  hyemale,  herb. 
Hydrangea  arborescens  Linn.    Hydrangea,  roots. 
Hypericum  i>erforatura  Linn.    Johnswort,  herb. 
Mitchella  repens  Linn.     Squaw  vine,  herb. 
Sabbatia  angularis  (Linn.)  Pursh.    Centaury,  herb. 
Solidago  odora  Alton.     Golden  rod,  leaves  and  inflorescence. 

Chemical  constituents  but  partially  determined;  physiological  action 
uninvestigated: 

Adlantum  pedatum  Linn.    Maiden  hair  fern,  frond. 
Agrimonla  Eupatoria  Walt.    Agrimony,  herb. 
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Ampelopsis  (luinqiiefolia  Miclix.    American  ivy,  barlv  and  small  twijrs. 

Aralia  nudicanlis  IJnn.    Anu»rican  sar8ni>arilla,  root. 

Aveua  sativa  LiuiL     Avona  sativa.  heads. 

Calendula  officinalis  Linn.     Calendula  flowers  and  calendula  herb. 

Capsella  Bursa-Pastoris  Moench.     Shepherd's  purse,  herb. 

Celastrus  scandens  Linn.     False  bittersweet,  bark. 

(!helone  glabra  Linn.    Balniony.  herb. 

CoUinsonia  Canadensis   Linn.     Stoneroot.  rliizome. 

Epiphejius  Virginiana  (Linn.)  Bart.    Beech  drops,  herb. 

Gnaphnliuni  obtusi folium   Linn.     Life  everlasting,  herb. 

Juglans  nigra  lAim.     Black  walnut  hulls,  epicarp. 

Lacinaria  spicata  (Linn.)  Kuntise.     Button  snake  root,  tuber. 

Nei)eta  Glechoma  Benth.     Ground  ivy,  herb. 

O.strya  Virginiana  (Mill)  Willd.     Ironwocnl.  heart  wood. 

IMmpinella  Saxifraga  Linn.     Saxifrage,  root. 

Plantago  nnijor  Linn.     Plantain  leaves. 

Polymnia  Uvedalia  Linn.     Bearsfoot,  root. 

Scutellaria  lateriflora  Linn.     ScuUcap,  herb. 

Spirea  tomentosa  Linn.     ILird  hack,  leaves,  etc. 

Symphx-arpus  foetidus  Xutt.     Skunk  cabbage,  root  stock. 

Trillium  erectum  Linn.     Bethroot,  rhizome. 

Viola  piHlala  Linn.     Violet  herb,  leaves,  etc. 

Chemical   constituents   undeitermincd:    pliysiological    action    not   sys- 
t<*matically  inv(»stigatcd  or  w<ll  un<hM'slood: 

Trifolium  repens  Linn.     White  clover,  inflorescence. 
Xanthoxylum  Amerlcanum  MiUcr.     Pri<kly  ash,  berries. 

ClK-mical   constitnenis   undetermined;   physiological   action   uninvesti- 
gated: 

il^]scuhis  glabra  Willd.     Buck<'yc.  bark. 
Aralia  hispida   Vent.     Dwarf  alder,  root. 
Betonica  officinalis  Linn.     W<»od  lM»tony.  herb. 
Crataegus  Oxycantha  Linn.     Hawthorn.  "Irmtu'S." 
Gentiana  ochroleuca  Fro.»l.     Sampson  snakeroot.  root. 
Gentiana  quin<niefolia   Linn.     Five-flowered  gentian,   herb. 
Imi>aliciLs  aurora  Muhl.  and  I.  blfl(U-a.  Welt.,  herb. 
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Ligustnim  viilgare  Linn.     Privet,  leaves. 

Xymphaea  advena  Soland.    Yellow  pond  lily,  root. 

Polemonium  reptans  Linn.    Abscess  root,  root. 

Polytrichum  juniperinum   Hedwig.     Haircap  moss,  entire  plant. 

Rubus  strigosus  Miehx.    Raspberi*y,  leaves. 

Senecio  aureus  Linn.    Life  root,  entire  plant. 

Sorghum  saccharatum  (Linn.)  Persoon.     Broom  corn,  seed. 

Stylosanthes  biflora  (Linn.)  B.  S.  P.     Stylosantbes.  herb. 

Verbena  hastata  Linn.    Vervain,  herb. 


3— A.  OF  OCIKXCK. 
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Some  Scientific  Aspects  of  Tea  Drinking. 


Frank  B.  Wade. 


An  ancient  beverage,  and  one  now  in  more  universal  use  than  any 
other,  not  even  excepting  beer,  tea  has  many  claims  as  a  wholesome  and 
harmless  adjunct  to  our  meals. 

Our  English  cousins,  headed  by  that  greatest  tea  merchant  and  good 
sportsman.  Sir  Thomas  Lipton,  seem  to  have  come  to  a  better  apprecia- 
tion of  "the  cup  tliat  cheers  but  not  inebriates"  than  we  in  America  have 
arrived  at.  You  remember  that,  in  Pickwick  Papers,  Sam  Weller  tells 
us  that  they  drank  tea  until  they  "swelled  wisibly."  Our  English  friends 
at  one  time  would  even  have  comi)elled  us  to  take  to  their  favorite 
beverage  had  not  a  party  of  well-meaning,  but  rather  hasty,  Yankees 
dumped  the  first  consignment  of  raw  material  into  Boston  harbor.  Since 
then  we  seem  to  have  retained  a  rather  illogical  prejudice  against  an 
excellent  beverage. 

Among  its  many  virtues,  not  the  least  is  that  it  supplies,  in  a  harm- 
loss  form,  an  adequate  amount  of  water  to  the  system.  Physicians  are 
agreed  that  most  of  us  habitually  take  too  little  liquid.  Many  functional 
disturbances  arising  from  this  lack  of  Avater  might  be  removed  by  acquir- 
ing the  habit  of  tea  drinking.  Another  advantage  to  be  derived  from  the 
use  of  tea  is  in  thereby  ol)tainlng  water  which  is  free  from  pathogenic 
bacteria  and  wliich  is  partly  softened  by  boiling.  The  sterilization  of 
the  water  and  the  removal  of  its  **temi)orary  hardness"  are  unmistakably 
advantageous  in  places  where  there  is  any  suspicion  as  to  the  purity  of 
the  drinking  water  or  where  it  is  excessively  hard. 

To  persons  of  sedentary  life,  with  digestive  powers  not  of  the  strong- 
est, the  simple  physical  advantage  of  the  heat-content  of  the  cup  of  tea  is 
probably  of  material  aid  in  facilitating  natural  digestion.  It  also  acts  as 
a  mild  stimulant,  on  account  of  the  presence  of  the  alkaloid  theine.  Any 
reasonable  use  of  tea  is  unlikely  to  cause  serious  reaction  from  this 
stimulant,  and  the  benefits  upon  digestion,  of  the  cheerful  state  of  mind 
produced  by  it  probably  more  than  compensate  for  any  drain  produced  by 
it  upon  the  nervous  system.  In  case  of  personal  idiosyncrasy  toward  tea 
it  should,  of  course,  not  be  used. 


36 

The  chief  objection  to  the  use  of  tea  seems  to  me  to  arise  not  from 
the  theine  content  of  the  infusion,  but  from  its  tannic  acid  content  when 
not  rightly  prepare^!.  As  ordinarily  prepared  by  estimable  old  ladies  the 
infusion  of  tea  contains  small  amounts  of  more  or  less  volatile  oil»  a 
small  per  cent,  of  theine,  some  coloring  matter,  and  loads  of  tannic  acid. 
Last  year  my  landlady  happened  to  be  both  estimable  and  orthodox  and 
prepared  my  tea  In  the  regulation  fashion.  In  order  to  convince  her  of 
the  error  of  her  ways  I  carried  over  a  test  tube  of  lead  acetate  solution 
and,  calling  her  attention  to  my  cup  of  tea,  I  precipitated  a  heavy  mass 
of  bulky  lead  tannate  in  my  cup,  much  to  her  surprise.  On  being  in- 
formed that  the  result  was  due  to  the  presence  of  tannic  acid  in  the  tea 
she  exclaimed,  "Why!  I  didn't  think  my  grocer  would  do  such  a  thing!" 
I  think  she  never  quite  forgave  that  grocer  even  although  I  explained  to 
her  that  the  tannic  acid  grew  in  the  tea  plant  and  that  she  hereelf 
extracted  it  by  long  steeping.  I  had  to  get  a  tea  ball  and  make  my  own 
infusion  at  the  table  to  get  well-made  tea.  It  is  true  they  called  me 
"Miss"  Wade  after  that,  but  I  knew  that  the  orthodox  tea  was  fit  only 
to  tan  hides,  and  I  had  too  much  respect  for  my  interior  to  continue 
its  use. 

A  short  time  ago  a  friend  and  I  visited  a  celebrated  local  Chinese 
tea  shop  in  order  to  test  the  quality  of  the  tea.  While  the  genial  pro- 
prietor, Mr.  Moy  Kee,  slumbered  peacefully  in  his  reclining  chair  my 
friend  and  I  spied  out  the  land  In  the  rear  of  the  curtain  partition.  Upon 
a  lighted  gas  stove  a  blue  granite  ware  tea  kettle  was  boiling  merrily. 
The  proper  amount  of  tea  was  put  in  a  vessel,  the  boiling  water  poured 
over  It  and  almost  immediately  poured  off  into  the  china  teapot  in  which 
it  was  served  to  us.  I  do  not.  myself,  particularly  like  the  flavor  of 
Chinese  teas,  but  this  tea  was  well  made  and  very  free  from  astringency. 
We  noticed  upon  the  miMiu  cards  two  interesting  names  of  teas — "Before 
the  Kain,"  and  "After  the  Rain."  I  was  at  a  loss  to  understand  the  der- 
ivation of  these  names  until  next  day  at  dinner,  when,  in  discussing 
her  method  of  making  tea  with  my  new  landlady  she  told  me  that  her 
method  was  just  like  Moy  Kee's  and  that  she  found  it  very  economical, 
as  you  could  get  an  excellent  second  cup  of  tea  from  the  grounds  by  re- 
extracting  them.  I  knew  then  that  my  first  cup  of  tea  had  been  "Before 
the  Rain"  and  my  second  cup  "After  the  Rain." 

In  order  to  show  strikingly  the  difference  in  the  tannic  acid  content 
between  tea  prepared  after  the  Chinese  fashion  of  quick  extraction  by 
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boiling  water  and  tea  prepared  by  long  steeping  I  secured  ten  samples  of 
tea  In  the  open  market  and  extracted  4  grams  of  each  in  i  liter  of 
water  by  both  methods.  (See  table  and  photographs.)  In  the  quick  ex- 
traction process  the  half  liter  of  boiling  water  was  poured  over  the  4 
grams  of  tea,  allowed  to  remain  1  minute  and  then  the  infusion  was 
quickly  strained  into  a  clean  flask.  In  the  sJow  steepiug  process  the  half 
liter  of  boiling  water  was  poured  over  the  4  grams  of  tea  and  kept  at 
boiling  temperature  for  about  5  minutes,  then  strained  into  a  clean  flask. 
To  each  of  the  twenty  infusions  excess  of  lead  acetate  solution  contain- 
ing a  few  drops  of  acetic  acid  was  added.  In  the  ten  flasks  containing 
quickly  extracted  tea  scarcely  any  precipitate  was  found,  while  in  the 
ten  flasks  containing  the  same  kinds  of  tea  extracted  by  the  longer 
method  very  voluminous  preciptates  formed  without  exception.  In  other 
words  the  tea  made  by  the  orthodox  method  of  long  steeping  contained 
vastly  greater  amounts  of  astringent  material  of  the  nature  of  tannic  acid 
than  the  other. 

Many  people  habitually  drink  tea  of  this  description  and,  having  be- 
come accustomed  to  it  do  not  like  tea  unless  it  is  "strong  enough  to  float 
a  flat  iron."  That  they  enjoy  a  fair  measure  of  health  is  only  another 
tribute  to  the  enormous  resistive  powers  of  the  cells  of  the  stomach  lining. 
That  many  people  are  unable  to  drink  tea  of  this  type,  and  so  do  not  drink 
any,  is,  I  believe,  due  to  its  tannic  acid  content,  not  to  its  content  of 
theiue. 

While  most  teas  contain  a  slightly  larger  per  cent,  of  theine  than 
coffee  does  of  its  alkaloid  (caffeine),  yet,  when  we  consider  the  weight 
per  cup  of  dry  material  employed  in  making  the  two  beverages,  we  see 
at  once  that  the  alkaloid  content  of  the  cup  of  tea  is  really  considerably 
smaller  than  that  of  the  cup  of  coffee.  A  teaspoonful  of  tea  is  liberal 
for  one  cup.  The  ordinary  amount  of  coffee  per  cup  is  a  tablespoonful. 
The  coffee  is  denser  than  the  tea,  so  the  relative  weights  of  coffee  and 
tea  per  cup  are  about  in  the  proportion  of  5  for  the  coffee  to  1  for  the  tea. 
Three  per  cent,  is  a  fair  average  for  the  theine  in  tea  and  1  per  cent,  for 
the  caffeine  in  coffee,  so  the  amount  of  alkaloid  in  the  cup  of  coffee  is 
really  greater  than  in  the  cup  of  tea,  even  if  all  the  alkaloid  is  extracted 
in  each  case.  In  reality  the  theine  is  not  as  completely  extracted  by  a 
oue-minute  exposure  to  boiling  water  as  the  caffeine  is  by  the  longer  ex- 
traction which  coffee  always  receives.  So  the  well  made  cup  of  tea  Is  In 
truth  only  a  delicately  flavored  and  colored  cup  of  hot  water. 
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I  think  I  may  then  concluilo  that  tea,  made  by  the  method  of  quick 
extraction  with  boiling  water,  affords  a  wholesome  source  of  fluid  to  the 
body  while  at  the  same  time  it  gives,  on  account  of  its  aromatic  flavor 
and  slightly  stimulating  properties,  a  pleasure  to  its  users  Avhich  makee 
it  worthy  of  a  far  more  extended  use  among  us  than  it  has  yet  reached. 

Table  I. 


No. 


Name. 


Lipton  No.l 

No.l,  once  used  .. 

Imperial 

Ganpowder 

Needle  Japan 

Oolong 

Toang  Hy8en 

Mixed  tea 

Formosa 

Uncolored  Japan  . 


Price. 


Taste. 


Color. 


?0  60 


Mild  and  pleasant . 


Slightly  aromatic,  mild Oreen. 

Very  aromatic,  strong Green. 

Flat,  astringent Black. 

Slight  aroma Black. 

Aromatic,  mild Green. 

Aromatic,  mild !  Black  and  Green. 

Slightly  aromatic,  mild Black. 

Aromatic,  slightly  astringent...  !  Green. 


Black. 


*No.2  flask  broke.    Not  $>hown  in  photograph. 
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Nuuil)«-r«4  1, ;{.  4, .').  reading  from  left  t«»  riirJit. 
Upper  row  in  cRrh  im'ture  show-  result  of  loiiff  builinir. 


Nniubors  i\  to  10,  ri'ftdiiiijr  from  ricrlit  t<>  \vft. 
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The  Radikm  Clock. 


By  R.  R.  Ramsey. 


R.  J.  Stiitt  (Phil.  Mag.  0,  588,  1903)  has  devised  a  very  simple  little 
device  to  show  that  a  radium  preparation  talies  on  a  positive  charge  due 
to  the  B-rnys.  This  consists  of  a  radium  preparation  enclosed  in  a  thin 
walled  glass  tube.  The  tube  is  suspended  in  a  vacuum  tube  by  means 
of  a  quartz  rod.  To  the  lower  <'nd  of  I  he  tube  a  gold  leaf  is  susi>ended, 
forming  an  electroscope.  The  B-rays  cause  the  tube  to  become  positively 
charged,  the  L-rays  being  absorbed  by  the  glass,  the  leaves  diverge,  and 
if  the  gold  leaf  is  allowed  to  touch  an  earthed  plate  the  charge  is  taken 
off  and  the  process  of  charging  begins  over  again  with  a  regularity  which 
suggests  perpetual  motion.  The  term  radium  clock  has  been  suggested  by 
some  one  as  a  name  for  the  device.  It  was  the  original  intention  to  ex- 
hibit one  here  today. 

The  only  successful  one  which  I  have  been  able  to  make  is  the  one  1 
had  when  the  title  was  sent  in.  Since  the  period  of  this  one  is  about  48 
hours,  I  have  concluded  your  faith  would  be  tried  as  much  with  the 
exliibit  as  without.  However,  the  tube  is  on  the  table.  It  was  my  hope 
to  l)e  able  to  make  one  in  a  neat,  short  tul)e  with  a  quick  period  which 
could  be  used  in  front  of  a  lantern.  To  accomplish  this  50  mg.  of  10.000 
activity  radium  was  placed  in  the  tube.  The  quartz  was  discarded  and 
the  tul)e  set  upon  a  block  of  hard  rubber  in  tlie  bottom  of  a  test  tube, 
with  Ihe  gold  leaf  hanging  alongside  of  tlie  radium  tube.  When  ex- 
hibited to  a  vacuum  of  lower  pressure  than  my  tirst  tube,  the  gold  leaf 
refused  to  move.  The  tube  was  prepare<l  again  with  a  (juartz  rod  be- 
tween the  tube  and  the  hard  rubber.  This  also  failed  to  work.  Since 
the  gold  foil  hung  alongside  the  nidiuni  the  Brays  were  partially  ab- 
sorl>ed  by  the  gold,  thus  neutralized  the  charge.  At  the  last  moment  I 
was  forced  to  come  back  to  the  original  form.  This  lias  failed  to  work, 
probably  due  to  dirt  on  tlit*  ipiartz  rod.  The  essentials  for  success  are 
idtMity  of  high  activity  radium,  thin  glass,  containing  tube  hermetically 
sealed,  perfect  insulation  and  a  good  mercury  pump. 
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The  Use  of  Peat  as  Fuel. 


By  Benjabun  W.  Douglass. 


IVat  is  that  product  of  vegetable  decay  which  we  find  composing  the 
soil  of  most  of  the  swamps  of  temperate  zones.  We  may  expect  to  find 
it  any  place  where  bog  conditions  exist.  Europe,  Asia  and  America  con- 
tain extensive  bogs  and  it  is  estimated  that  the  total  area  covered  by  peat 
is  many  times  greater  than  tlie  total  area  of  all  known  coal  fields. 

The  peat  bogs  which  occupy  over  15  i>er  cent,  of  the  area  of  Ireland 
have  for  centuries  been  the  main  source  of  fuel  in  that  island.  In  fact 
tlie  term  "peat"  has  become  so  intimately  connected  with  Ireland  that 
popular  fancy  has  imagined  it  to  be  characteristically  and  exclusively 
an  Irish  product.  As  a  matter  of  fact,  a  most  incomplete  survey  indicates 
that  the  peat  fields  of  America  exceed  not  only  those  of  Ireland,  but  are 
larger  by  nearly  a  hundred  times  than  the  combined  l>ogs  of  all  Europe. 
Thousands  of  square  miles  of  peat  of  the  finest  quality  exist  throughout 
tlie  Northern  States  and  Canada.  New  Eligland  has  whole  counties  of  it. 
The  Great  Dismal  Swamp  of  Virginia  is  one  continuous  peat  bed.  New 
Yorlv,  Ohio,  Indiana.  Illinois,  and  the  Great  Northwest  contain  deposits 
(»f  peat,  the  value  of  which  is  as  yet  almost  unsuspected.  In  the  bogs 
where  it  occurs  it  is  a  closely  matted,  felt-lilce  substance,  very  fibrous 
iuu\  usually  very  wet. 

Just  as  coal  and  wood  exist  in  many  varieties,  we  find  similar  varia- 
tions in  peat.  In  general  all  peat  may  be  classed  under  one  of  two 
varieties:  The  blaclc  jK'ats.  which  are  composed  of  the  bodies  of  grasses, 
sedges,  and  other  large  plants,  and  the  brown  peats,  formed  from  sphag- 
num and  other  mosses.  It  is  the  latter  variety  which  forms  the  immense 
beds  of  North  America,  and  for  the  purposes  of  this  paper  it  will  be 
understood  that  we  refer  only  to  this  brown  form. 

In  its  pure  state  peat  contains  only  such  inorganic  matter  as  was 
present  in  the  bodies  of  the  plants  from  which  it  was  formed.  Impure 
peat  may  contain  other  inorganic  matter,  as  sand,  clay,  silt  which  has 
been  washed  in  from  adjacent  hills,  or  deposited  by  the  overflow  of 
streams,  as  the  location  of  the  swamp  would  indicate. 
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The  use  of  peat  as  a  fuel  by  no  means  limits  its  range  of  useful  appli- 
cation; ardent  experimenters  have  found  many  ways  of  utilizing  this 
humble  stuff. 

Where  thorough  drainage  is  possible,  peat  lands  have  proven  ex- 
cellent for  agricultural  purposes,  though  in  most  cases  requiring  the 
addition  of  considerable  quantities  of  potash.  As  a  fertilizer  peat  has 
been  demonstrated  to  possess  decided  value  and  is  so  used  extensively 
today.  From  the  more  fibrous  peats  an  excellent  paper  is  prepared,  large 
works  in  Germany  being  devoted  to  its  manufacture.     As  a  disinfectant 


A  typical  Peat  hojir. 
and  deodorizer,  powdered  peat  has  been  sold,  under  an  assumed  name, 
for  some  years,  and  most  excellent  results  have  l>een  obtained  from  it. 
Indeed  the  range  of  possible  use  of  this  remarivable  substancK*  seems 
almost  limitless.  It  has  been  used  as  a  substitute  for  charcoal  in  the 
manufacture  of  lireworks,  coarse  heavy  cloth  has  been  prepared  from  it, 
a  recent  patent  claims  its  successful  use  as  a  substitute  for  papier-mache, 
a  serviceable  cement  has  been  made  from  its  ashes,  and  within  the  past 
3'ear  the  agriculturists  at  an  Indiana  college  have  suggested  the  possible 
value  of  peat  as  a  stock  food. 

While  the  work  of  demonstrating  these  possil^ilities  was  necessarily 
very  great  it  has  not  been  so  extensive  as  the  experiments  which  have 
been  made  along  the  line  of  developing  its  use  as  a  fuel. 
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Crude  peat,  cut  from  the  bogs  with  spades  and  piled  in  the  open  to 
dry,  has  fed  the  tires  of  i)easantry  in  Europe  for  centuries.  Extremely 
light  and  spongy  in  character,  burning  slowly,  with  only  a  moderate 
amount   of    heat    and    considerable    smoke,    it    made    a    very    poor    fuel 
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The  crude  process  of  Peat  niiniutr  as  practice<l  in  iimny  European  coiiutries. 

indeed.  Its  great  bullv,  its  friable  character  and  the  readiness  with  which 
it  absorbed  water,  made  the  problem  of  transporting  it  almost  Insur- 
mountable, even  had  tliere  been  a  market  for  so  crude  a  fuel. 

As  the  European  forests  were  destroyed  or  protected  from  further 
destruction  by  the  governments,  wood  as  a  fuel  became  scarce  and  the 
price  of  coal  arose  accordingly. 


44 


As  early  as  1821  we  flud  that  German  inventors  had  directed  their 
attention  to  the  problem  of  compressing  peat.  It  no  doubt  seemed  a  sim- 
ple problem  to  those  first  experimenters,  as  it  lias  to  most  of  the  in- 
vestlgators  of  more  recent  times,  but  it  was  nearly  three-quarters  of  a 


Block  of  Peat  from  the  Murface  of  a  bojr.  showing  the  Sphagnum  Moss. 
(Natural  size.) 

century  before  any  practical  process  of  briquet  ting  lyeat  was  devised. 
Early  Inventors,  not  unlike  some  later  ones,  thought  that  peat  could  be 
condensed  and  dried  by  simple  pressure.  Hundreds  of  thousands  of 
dollars  wore  spent  in  demonstrating  the  fallacy  of  this  theory,  a  fallacy 
that  is  self-evident  when  once  the  character  of  the  material  is  fairly 
understood. 
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As  it  comes  from  the  bog,  peat  contains  from  75  to  80  per  cent 
water.  The  fibrous  character  of  the  substance  prevents  the  removal  of 
this  water  by  direct  pressure  and  also  accounts  for  the  difficulty  experi- 
enced in  drying  the  crude  material  by  exposure  to  the  air.  Not  only  Is 
the  moisture  held  between  the  fibres  of  the  peat  but  it  is  contained  in 
the  capillary  spaces  running  through  the  fibres,  and  any  successful 
process  of  fuel  making  must  contemi)late  the  destruction  of  the  fibrous 
nature  of  the  material. 

At  present,  investigators  are  working  on  two  general  processes  for 
the  conversion  of  peat  into  a  marketable  fuel.  The  older  of  these  meth- 
ods may  be  called  the  wet  process  and  consists  in  breaking  and  grinding 
the  wet  peat  until  It  loses  its  fibrous  structure  and  becomes  almost  like 
chij'  In  its  plasticity.  It  is  then  moulded  into  blocks  of  convenient  size 
and  allowed  to  dry  spontaneously.  In  drying,  the  briquettes  shrink  to 
about  one-third  their  original  size  and  become  very  dense  and  hard,  and 
when  thoroughly  dry  contain  only  from  5  to  10  per  cent,  moisture.  Crude 
peat,  that  is,  peat  as  it  comes  from  the  bog.  can  not  l)e  dried  below  about 
20  per  cent,  moisture,  owing  to  its  fibrous  nature. 

Peat  prepared  in  this  general  manner  has  long  been  a  commercial 
article  in  many  European  countries.  Germany,  Holland  and  Russia  use 
large  quantities  of  it,  and  I  am  told  that  more  than  two  million  tons  are 
marketed  yearly  in  Sweden. 

Considering  the  progress  which  this  industry  has  made  in  Europe 
it  is  surprising  that  America  is  only  beginning  to  utilize  the  vast  stores 
of  this  fuel  with  which  she  is  so  richly  supplied. 

In  the  natural  transformation  of  peat  into  coal  (for  coal  is  but  an  ad- 
vanced condition  of  marsh  mud)  three  fundamental  changes  take  place: 
the  peat  is  dried,  compressed  and  carbonized.  It  was  an  attempt  to  im- 
itate this  natural  process  which  led  to  the  discovery  of  another  way  of 
making  i)eat  briquettes.  In  this  "dry  process,"  as  it  is  called,  the  peat  is 
first  artificially  dried  and  pulverized  in  machines  constinicted  for  that 
puriK)se.  This  dry  peat  powder  is  then  compressed  under  heavy  pressure 
into  a  hard  and  dense  briquette.  While  this  process  produces  a  briquette 
of  excellent  quality,  no  compressor  has  as  yet  been  patented  which  is  a 
commercial  success.  The  past  few  years  have  seen  many  dry  peat-press- 
ing machines  offered  on  the  market,  all  of  which  have  failed  either  from 
actual  inability  to  do  the  work  or  from  too  great  cost  of  operation. 
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Compared  with  coal,  briquettes  made  by  either  of  the  above  proc- 
esses have  many  advantages  to  offer.  Calorimetric  tests  show  .that  con- 
densed peat  possesses  a  fuel  value  equal  to  the  best  coal,  and  practice 
proves  that  this  fuel  is  available  under  ordinary  conditions  of  burning. 
The  best  of  coal  contains  slate,  shale,  iron  and  other  clinker-producing 
elements.  Clinkera  inhibit  the  supply  of  oxygen  (air)  and  the  carbon, 
unable  to  bum,  goes  up  the  chimney  in  the  form  of  smoke.  On  the  other 
hand,  the  very  nature  of  its  origin  prevents  the  possibilty  of  clinker  forma- 
tion in  a  peat  fire.  The  ashes  of  the  new  fuel,  fine  and  soft  as  cigar  ashes, 
fall  through  the  grate  bars  and  allow  a  constant  supply  of  fresh  air  to 
pass  through  the  fire,  thus  securing  perfect  combustion  and  practically 
no  smoke. 

It  has  been  urged  against  peat  that  it  contained  a  high  percentage  of 
ash-producing  constituents.  A  marketable  peat  will  contain  from  two  to 
ten  per  cent,  of  ash,  pure  coal  from  two  to  eight  per  cent.  These  are 
the  figures  of  the  laboratory.  As  a  matter  of  fact  the  average  per  cent, 
of  ash  from  a  coal  fire  is  from  20  to  35  per  cent,  and  in  it  is  contained 
not  only  ashes  and  clinkers  but  also  quantities  of  unburned  coal— the 
result  of  choked  grate  bars. 

The  almost  universal  absence  of  sulphur  in  peat  renders  it  a  far  more 
wholesome  fuel  than  any  of  the  soft  coals.  Indeed  so  mild  is  the  smoke 
produced  from  peat  that  it  has  been  used  in  emergencies  as  a  substitute 
for  tobacco. 

In  specific  gravity,  this  condensed  fuel  will  vary  from  about  1.10 
to  1.65.  In  other  words  a  ton  of  it  will  occupy  about  the  same  space  as 
a  ton  of  hard  coal. 

While  peat  briquettes  are  not  absolutely  waterproof,  they  are  rela- 
tively so,  for  when  once  the  fibre  of  the  material  Is  destroyed  and  It  has 
been  allowed  to  dry,  no  amount  of  soaking  will  reduce  it  to  its  original 
condition. 

Recently  some  attempt  has  been  made  to  combine  peat  with  various 
other  substances.  For  one  reason  or  another  all  of  these  mixed  fuels 
have  failed.  One  of  the  most  notable  of  these  combinations  uses  a  certain 
proportion  of  crude  petroleum.  As  a  result  a  pile  of  such  fuel  is  constantly 
liable  to  spontaneous  combustion. 

Mixtures  of  peat  and  anthracite  dust  have  failed,  owing  to  the  neces- 
sity of  using  an  expensive  **blnder"  to  give  the  briquettes  solidity.    Aside 
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from  their  high  cost,  binders  in  fuel  of  this  tyi)e  have  failed  for  two 
reasons.  Tlie  organic  binders  (as  starch)  bum  more  rapidly  than  tlie 
fuel  proper,  and  as  a  result  much  unburned  matter  falls  through  the  grate 
bars.  On  the  other  hand  inorganic  binders  add  so  materially  to  the 
resulting  ash  as  to  render  their  use  impractical. 

The  most  successful  process  of  briquetting  peat  will  be  found  to  be 
the  one  which  is  the  least  complicated,  for  simplicity  will  tend  not  only 
to  economical  production  but  to  practical  operation  as  well. 

In  conclusion  it  is  not  too  much  to  predict  that  the  peat  fuel  in- 
dustry in  America  will  rival  in  magnitude  the  coal  industry  of  today.  It 
is  difficult  to  conceive  of  the  importance  which  this  industry  must-  ^ave  In 
the  development  of  our  great  Northwest,  but  it  is  there,  in  a  region 
destitute  of  coal,  though  rich  in  every  other  respect,  that  we  must  expect 
to  find  the  first  and  most  extensive  use  of  peat  fuel. 
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The  Chronic   III  Health   of  Darwin,  Huxley,  Spencer,  and 

George  Eliot. 


By  Robert  Hessler. 

(Abstract.) 

This  paper  was  an  inquiry  into  tlie  chronic  iil  health  of  the  individ- 
uals mentioned  in  the  title,  based  on  a  study  of  their  life  and  letters,  and 
was  illustrated  by  charts  and  diagrams.  The  paper  was  in  line  with 
former  ones  read  before  the  Academy,  and  showed  how  the  influence  of 
city  dust  cropped  out  in  the  biographies  of  men  and  women. 

The  ability  to  live  in  a  dusty  city  atmosphere  differs  greatly.  Some 
individuals  are  scarcely  influenced  by  city  dust,  others  are  very  suscepti- 
ble and  complain  or  suffer  constantly.  Tlie  list  of  disease  and  symptom 
names  used, '  especially  by  Huxley,  is  suggestive  of  dust  infection — the 
symptoms  subsiding  on  going  away  from  the  city  and  out  into  a  good 
atmosphere.  The  symptom  names  were  shown  in  groups  and  their  sig- 
nificance pointed  out.  In  a  general  way,  living  in  a  good  atmosphere 
meant  health,  while  living  in  a  polluted  one  meant  ill  health.  Seeming 
exceptions  should  be  studif  d  In  the  light  of  the  experience  of  living  indi- 
viduals, susceptible  to  tne  same  hifluences.  In  a  city  the  season  of  the 
year  and  the  direction  and  force  of  the  wind  have  to  l>e  considered  as 
factors.  The  evil  influence  of  the  Kast  Wind  is  frequently  referred  to;  an 
east  wind  means  the  blowing  over  of  the  dust  and  smoke  from  the  heart 
of  the  city.  City  dust  may  be  brought  to  a  country  resident,  as  in  a  lot 
of  books  from  a  city  library;  and  where  the  books  are  read  while  in  a 
reclining  position  the  evil  influence  of  the  dust  may  be  quite  marked. 
A  visit  to  a  hall  or  room  crowded  with  a  mass  of  humanity  may  be  fol- 
lowed by  an  attack  of  ill  health.  Where  the  symptoms  are  more  or  less 
continuous,  nervous  manifestations  may  predominate. 

As  a  rule  biographies  dwell  only  lightly  on  the  subject  of  health  and 
disease  and  references  may  be  quite  vague;  the  Life  and  Letters  of 
Huxley  are  an  exception,  and  are  worthy  of  a  close  study,  especially  by 
those  who  are  influenced  by  city  dust. 
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Thb  Wood  Pulp  Industry. 


By  M.  D.  Renkenbergbr. 


Wood  pulp  and  the  wood  pulp  industry  have  come  to  their  present 
importance  within  the  last  twenty-five  years.  An  increased  use  of  paper, 
of  which  wood  pulp  forms  a  large  per  cent.,  appears  not*only  in  news- 
papers and  all  kinds  of  common  papers  but  in  the  manufacture  of  many 
useful  and  ornamental  articles.  This  increased  use  of  wood  pulp  in  the 
papor  Industry,  together  with  the  fact  that  the  particular  kinds  of  timber 
used  for  pulp  exist  in  limited  amounts,  makes  it  not  only  wise  but  abso- 
lutely imperative  that  the  matter  of  raising  trees  for  pulp  wood  be  con- 
sidered. Unless,  indeed,  some  substitute  is  found  for  wood  pulp,  this 
matter  must  be  taken  up  seriously  in  the  States,  and  that  within  a  very 
few  years. 

The  wood  pulp  industry  first  appeared  as  such  in  the  census  of  1870. 
Since  then  the  growth  has  been  rapid  and  steady,  the  increase  in  the 
value  of  raw  material,  for  exami)le,  in  1900  being  more  than  50  per  cent, 
over  tlie  value  of  material  consumed  in  1800.  The  growth  of  our  export 
trade  in  paper  and  pulp  stock  has  been  steady  and  healthful,  amounting 
in  1000  to  a  total  of  $0,674,296,  an  increase  of  nearly  500  per  cent,  during 
the  decade.  The  grades  exported  are  largely  wood  papers  (especially 
news),  while  the  usual  imports  are  of  the  higher  grades  of  book  and  fancy 
papers  and  specialties.  The  per  capita  production  of  paper  has  increased 
from  8.1  i)ouuds  In  1860  to  56.9  pounds  In  1900,  the  per  capita  value  of 
which  Is  now  over  $1.66.  One  author  claims  that  more  wood  Is  con- 
sumed in  the  form  of  pulp  by  the  great  paper  making  establishments  than 
is  used  by  the  combined  railway  systems  of  our  country. 

The  raw  material  for  pulp  comes  chiefly  from  the  spruce  and  poplar 
of  northern  United  States  and  Canada.  At  the  enormous  rate  at  which 
this  one  industry  Is  using  up  existing  timber,  to  say  nothing  of  the  vast 
drain  made  upon  the  virgin  forests  for  lumber,  fuel,  etc.,  there  will  soon 
come  a  time  when  either  inferior  grades  will  have  to  be  used  or  a  sub- 
stitute be  found.  As  yet  few  attempts  have  been  made  to  raise  trees  for 
J>ulp  wood  and  as  the  consumption  of  wood  for  this  purpose  is  enormous, 
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and  as  the  virgin  supply  is  limited,  the  writer  sees  no  reason,  in  view  of 
the  steadily  raising  price  of  yulp  wood,  why  the  growing  of  trees  for  pulp 
can  not  be  made  a  profitable  business  in  forest  culture. 

Historical. 

From  the  earliest  Egyptian  papyrus  to  the  paper  of  today  the  predom- 
inant characteristic  is  that  it  consists  of  the  enduring  portion  of  vegetable 
growth  known  as  cellulose  or  pure  fiber.  All  parts  of  plants  have  been 
used  for  this  purpose  and  a  list  of  raw  material  used  for  paper  would  in- 
clude linen  and  cotton  rags,  jute,  hemp,  esparto  grass,  wood  pulp,  clay, 
straw,  peat,  cornstalks,  and  a  half  dozen  others. 

The  discoveiy  that  wood  could  be  converted  into  its  component  fibers 
and  freed  from  liguin,  gums,  etc.,  l>ecame  tlie  basis  of  modern  paper  mak- 
ing and  brought  the  wood  pulp  industry  into  prominence  in  a  largely 
forested  country.  The  German  process  for  making  "gi'ound  wotxl"  was 
introduced  into  this  country  about  the  middle  of  the  nineteenth  century, 
the  soda  process  from  England  a  century  earlier,  and  the  sulpliite  process 
is  an  American  invention  of  al)ont  18(37,  and  owing  to  its  cheapness  in 
producing  a  strong  cellulose  fibre  from  spruce,  its  use  has  increased  more 
rapidly  than  that  of  the  soda  process.  The  first  wood  pulp  made  in  this 
country  sold  at  8  cents  i>er  pound;  today  the  price  of  "ground  wood"  pulp 
is  alvout  1  cent  per  pound.  The  scarcity  of  rags  an<l  tlie  cheapness  and 
abundance  of  the  pulp  supply  in  tlie  great  forests  of  spruce  and  other 
woods  caused  the  new  material  to  be  generally  adopted.  At  first  aspen 
and  basswood  were  preferred  for  paper  making,  l)ut  as  the  supply  of  these 
woods  was  quite  insuflicient  for  the  demand,  coniferous  wood  was  tried, 
and  spruce  .soon  came  into  the  first  rank  for  the  purpose.  This  wide- 
spread demand,  which  has  steadily  increased,  has  been  one  of  the  chief 
causes  of  the  destruction  of  large  areas  of  forests  -forests,  too,  in  which 
no  steps  were  taken  toward  reproduction  either  natural  or  artificial.  In 
North  America  during  the  three  years  ending  in  lSi)4.  200.000  acres  of 
forests  had  been  denuded  to  satisfy  the  demands  of  210  paper  factories. 

Uses  of  Wood-Pulp. 
The  principal  u.se  to  which  wood  pulp  has  been  put  is  in  the  manu- 
facture of  the  coarser  kinds  of  printing,  writing,  and  wrapping  pai^ers. 
The  use  of  the   German  process  for  making  a   ground   wood   fiber  has 
steadily  Increased,  to  a  great  extent  superseding  the  use  of  rags,  entirely 
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so  in  the  manufacture  of  news  and  wall  papers,  very  largely  so  In  the 
manufacture  of  book  and  wrapping  papers  and  to  a  considerable  propor- 
tion in  writing  and  other  grades.  In  fact  fifty  per  cent  of  our  paper  is 
manufactured  from  wood  pulp. 

Wood  pulp  is  used  for  many  other  purposes  besides  paper  making, 
sometimes  usefully,  at  other  times  with  doubtful  advantage.  Such  are: 
the  use  of  compressed  pulp  bricks  for  construction  purposes;  its  use  in 
textiles  such  as  silk  and  cotton;  in  panelings  and  interior  hoiiise  decora- 
tions; in  celluloid,  surgical  bandages,  car  wheels,  pulleys,  paper  boxes, 
pails,  barrels,  etc.;  for  filters  in  breweries  and  sugar  factoriefl;  for  fuel, 
otv.  As  compared  with  paper  making,  however,  these  other  uses  of  wood 
pulp  are  only  of  subordinate  importance  and  perhaps  hardly  consume  one 
p4>r  cont.  of  all  the  wood  pulp  thrown  onto  the  market.' 

Raw  Material  and  Preparation, 

Thi»  raw  material  of  wood  pulj)  is  spruce,  poplar,  and  In  smaller 
quantities  various  other  woods  such  as  balsam,  hemlock,  birch,  according 
to  tlie  location  of  the  industry,  the  process  employed,  and  the  kind  of 
paper  in  which  the  material  is  to  be  used.  The  variety  a«  to  the  kinds 
01*  trees  that  have  been  used  with  vaiying  success  at  various  times  and 
places  is  extensive;  such  are  soft  pine  (hard  pine  containing  too  much 
resin),  fir,  spruce,  balsam,  hemlock,  birch,  large-toothed  asi)en,  cotton- 
wood,  Carolina  poplar,  buckeye,  basswood,  box  elder,  quaking  asp,  beech, 
bamboo,  linn,  willow,  soft  maple,  catalpa  and  perhaps  others — in  fact 
any  tree  can  be  used,  it  is  merely  a  question  of  relative  value  and  rela- 
tive expense.  The  kinds  of  timber  most  largely  used  in  pulp  manufac- 
ture are  soft,  easily  worked,  light  botli  in  weight  and  color,  possessed  of 
long  fibers,  not  fading  easily,  and  containing  little  resin  or  other  infiltra- 
tions. It  will  be  seen  that  spruce  among  conifers  and  poplar  among  broad- 
leaved  trees  iwssess  the  requisite  qualities  in  a  remarkable  degree.  In  the 
l-nited  States  spruce  forms  7G  per  cent,  of  all  wood  for  both  mechanical 
pulp  and  chemical  fiber.  Poplar  being  softer  (and  used  most  for  soda 
fil>er)  forms  12.0  per  cent,  of  all  woods  consumed  in  making  different 
kinds  of  pulp.  Other  unspecified  woods  for  pulp  or  fiber  make  up  the 
remaining  11.1  per  cent. 

In  the  preparation  of  pulp,  the  wood  should  be  worked  up  green  and 
th(»  bark  and  defective  parts  must  first  be  taken  off.  There  are  two 
l)rincipal   methods   of   reducing  wood   to  pulp — the   mechanical   and  the 
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chemical.  These  two  methods  give  different  results  as  regards  paper 
manufacture,  the  product  of  the  mechanical  method,  termed  **paper  pulp** 
being  more  granular,  whilst  that  of  the  chemical  method,  termed  "cellu- 
lose/* is  more  fibrous,  and  hence  stronger.  In  making  the  mechanical 
pulp,  the  wood  is  cut  into  suitable  lengths  for  grinding,  the  bark  removed, 
and  the  blocks  held  by  hydraulic  pressure  against  the  edge  of  a  rapidly 
revolving  sandstone  and  by  attrition  reduced  to  a  mushy  consistency. 
The  fiber  as  thus  ground  is  passed  through  filterers  of  various  fineness. 
The  fibrous  mass  is  now  brought  to  another  machine,  where  the  water  is 
pressed  out,  and  it  is  cut  Into  slabs,  baled,  and  shipped  to  regular  paper 
mills  without  drying.  The  pulp  so  made  is  the  basis  of  all  lower  grades 
of  paper.  As  already  noted,  the  pulp  industry  has  become  an  integral  part 
of  the  paper  business,  over  half  of  the  ground  wood  produced  being  made 
into  paper  on  the  spot. 

By  the  chemical  process,  which  is  more  recent  and  more  costly,  but 
which  produces  a  much  longer  fiber,  the  finely  ground  wood  fragments 
are  placed  in  large  boiling  tanks  or  digesters,  lined  inside  with  lead  or 
other  acid-resisting  material.  Chemical  pulp  or  •'cellulose'*  is  of  two 
kinds,  depending  upon  the  use  of  caustic  soda  (alkali)  or  calcium  sulphite 
(acid)  to  macerate  the  wood.  It  should  be  remembered  that  all  chemical 
processes  of  wood  pulp  manufacture  are  based  upon  the  underlying 
principle  that  the  middle  lamella  and  infiltrated  material  which  sur- 
rounds and  holds  together  the  individual  fibers  of  wood  is  soluble  and 
produces  a  diemical  reaction  with  certain  aqueous  solutions,  notably  that 
of  the  bisulphite  of  lime.  The  problem  is  to  api)ly  the  macerating  liquid 
under  conditions  which  will  completely  and  quickly  eliminate  the  infil- 
trated substances  without  unnecessarily  weakening  the  fiber,  and  for  this 
purpose  the  solution  must  be  applied  at  a  liigli  but  carefully  governed 
temperature  and  under  a  mechanical  pressure  that  will  force  the  chemical 
solution  into  every  pore  of  the  woody  structure,  thus  permitting  it  to 
attack  the  non-cellulose  matter  in  which  the  fiber  is  embedded  and  by 
which  it  is  permeated.  The  matrix  tlius  loosened  and  dissolved  is  re- 
moved by  washing  with  water. 

Where  sulphite  of  liir.e  is  used,  the  wood  fragments  are  boiled  in  sul- 
phurous acid  from  24  to  60  hours  under  a  pressure  of  about  three  atmos- 
pheres. The  soft,  crumbling,  reddish-yellow  pieces  are  then  pounded, 
washed,  filtered,  and  pressed  into  sheets  about  the  thickness  of  paste- 
board. 
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When  soda  is  used,  the  woods  employed  are  usually  softer,  of  mel- 
lower fiber,  and  without  much  strength.  The  process  is  similar  to  that  of 
sulphite,  except  that  in  place  of  sulphurous  acid  a  solution  of  caustic  soda 
is  used  in  the  digestors.  There  are  various  other  methods  by  which  at- 
tempts have  been  made  to  separate  the  wood  fibers,  most  interesting  of 
which  perhaps  is  Kellner's  electrical  process,  in  which  the  wood,  boiling 
in  a  solution,  commonly  salt,  is  subjected  to  electrical  discharges.  The 
value  of  this  process  has  not  been  ascertained,  however.  Of  all  the 
clieniical  methods  in  use  the  sulphite  method  is  by  far  the  cheapest  and 
most  satisfactory. 

Characteristics  and  Advantages  op  Wood-Fibered  Paper. 

Ground  wood  with  an  admixture  of  from  10-25  ver  cent,  of  the 
cliemical  fiber  is  used  for  newspaper  stock,  wrapping  paper,  and  for  many 
of  the  lower  grades  of  book,  jnagazine  and  writing  papers.  For  the  very 
best  grades  of  paper,  whether  for  printing  or  writing,  an  admixture 
of  sulphite  with  rag  pulp  is  necessaiy.  For  permanent  records  the  author 
is  of  the  opinion  that  only  rag  pulp,  and  that  of  the  best  quality,  should 
be  used.  It  is  true  that  in  from  15  to  20  years  the  "wood  pulp"  books, 
papers,  etc.,  will  be  greatly  deteriorated  and  that  for  permanence  some 
other  substance  must  be  used.  A  writer  in  a  recent  number  of  the  "Out- 
look" sugge.«^ts  that  publishing  houses  should  print  a  special  edition  of 
each  publication  on  a  special  quality  of  durable  paper,  suitably  resistant 
l>otli  to  chemical  and  mechanical  wear  and  tear  and  thus  preserve  them 
for  posterity.  Whether  or  not  the  people  of  our  country  are  careless  in 
this  matter,  tlie  fact  remains  that  papers  made  from  wood  pulp  and 
especially  mechanical  fiber,  are  perishable,  and  that  within  a  very  short 
time.  Notwithstanding  the  great  desirability  for  permanent  copies  of  all 
our  good  publications,  the  larger  majority  of  printed  matter  will  continue 
to  be  discarded  after  the  first  reading — newspapers  entirely  so  and 
magazines  and  even  books  to  a  large  degree  at  least  at  the  end  of  six 
months  or  a  year.  It  is  quite  probable  that  the  same  prodigality  would 
exist  if  our  papers  were  made  of  the  scarcer  rag  pulp,  but  wood  pulp  is 
not  only  cheaper  than  pulp  made  from  rags,  but  It  takes  impressions 
better,  wears  out  type  less  and  decreases  the  possibility  of  spreading 
contagious  diseases. 
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Future  Needs  and  Possibilities  of  the  Wood-Pulp  Industry. 


Having  given  a  more  or  less  inconipleto  account  of  the  production, 
usee,  supply,  and  present  status  of  wood  pulp  let  us  now  notice  what  this 
enormous  industiy  means  to  our  limited  forested  areas.  Some  idea  of 
the  rapid  destruction  of  our  spruce  forests  for  pulp  pur^wses  can  be  got 
from  the  following:  "A  prominent  New  York  newspaper  uses  150  tons 
of  paper  daily.  To  produce  this  amount  of  i>aper  225  cords  of  spruce 
wood  are  consumed.  It  requires  lA  cords  of  woo<l  to  produce  one  ton  of 
paper  pulp.  As  the  spruce  ordinarily  occurs  in  our  northern  mountains 
it  averages  about  5  cords  to  the  acre.'  This  means  that  every  day,  for 
this  one  newspaper  alone.  45  acres  of  our  mountain  spruce  are  being 
consumed.  Of  course  in  the  best  spruce  stands,  such  as  those  of  Saxony 
and  Bavaria,  where  large  quantities  of  spruce  are  raised  for  pulp,  it 
grows  in  dense,  pure  stands  and  yields  many  times  as  much  as  the  average 
acre  in  this  country,  at  the  lowest  about  20  cords.  Even  at  that  a  single 
edition  of  a  metroimlitan  Siuulay  paper  wouhl  use  up  more  than  10  acres 
of  the  very  best  spruce  stand. 

And  again,  from  the  Scientilic!  American  of  November  14,  1903:  *'It 
has  been  estimated  that  nine  novels  had  a  total  sale  of  l,(KM).<>f)0  copies. 
This  means  2,000,000  pounds  of  pai>er.  The  average  spruce  three  j  ields 
a  little  less  than  half  a  cord  of  wood,  wliich  is  e(|uivaleut  to  500  pounds 
of  paper.  In  otlier  words,  these  nine  novels  swept  away  4,<K>0  trees. 
Is  it  any  wonder  that  those  interested  in  forestry  look  witli  anxiety  ui)on 
the  paper  mill?" 

Paradoxical  as  it  may  seem  liowever,  in  tliosi*  countries  that  are 
growing  pulp  timbers,  the  paper  pulp  manufacturer  is  tlie  most  powerful 
ally  of  the  forester  in  that  he  uses  tiie  thinnin^js  of  tlie  forest  which 
begin  while  the  forest  is  still  young  and  continue  througliout  its  whole 
existence. 

The  situation  of  the  pulp  manufacturer  is  well  given  by  one  of  our 
most  active  foresters,  John  GifTord,  who  says:  "Tlie  pulp  manufacturer's 
plant  represents  the  investment  (►f  iierhaps  n  million  dollars,  while  the 
plant  of  the  lumberman  is  worth  only  about  t<'n  or  twenty  thousand  dol- 
lars. The  hnnberman  owns  the  land  not  for  the  lauil's  sake,  nor  for  the 
amount  and  quality  of  timber  the  lan<l  is  capable  of  producing,  but  for 
the  crop  which  covers  it.  lie  buys  it.  uses  it,  and  then  abandons  it. 
He  pays   taxes   on   it  only  during  the  process   of   rtniuction.     The   pulp 
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man  on  the  other  hand,  is  tied  to  the  soil.  His  heavy  investment  maltes 
him  fearful  as  to  future  supplies.  For  this  reason,  with  commendable 
foresight,  some  of  the  pulp  men  are  buying  the  land  with  the  timber,  and 
are  beginning  to  work  the  woods  in  such  a  way  that  future  supplies  may 
be  assured."  It  is  foolish  to  suppose  that  our  natural  forests  under  pres- 
ent management  and  weak  attempts  at  planting  will  furnish  a  supply  of 
pulp  wood  for  the  future  use  of  the  people.  Extensive  correspondence 
with  paper  pulp  manufacturers  in  several  States,  including  Minnesota, 
Wisconsin,  Michigan,  New  York,  Ontario,  Pennsylvania,  and  Indiana, 
reveals  the  fact  that  all  agree  that  the  supply  of  our  best  pulp  timber 
must  shortly  give  out,  but  few  consider  the  matter  seriously  enough  to 
suggest  any  definite  plans  or  directions  for  the  present.  At  this  date, 
however,  the  author  is  informed  that  the  United  States  Forest  Service  has 
begun  the  investigation  of  the  wood  pulp  industry,  but  have  not  yet  pro- 
ceeded sufllciently  far  to  warrant  a  report  on  the  subject.  Our  own  State, 
too,  according  to  the  statement  of  the  secretai-y  of  the  State  Forestry 
Board,  intends  to  demonstrate  on  the  Forest  Reservation  in  Clark  County 
that  growing  timber  for  pulp  industries  would  be  a  profitable  thing  on  the 
cheap  lands  of  the  State.  Indeed,  land  fitted  for  agricultural  puri>osea 
could  not  profitably  be  used  for  any  branch  of  forest  culture.  Such  waste 
lands  as  could  be  profitably  utilized  in  growing  pulp  wood  exist  in  thou- 
sands of  acres  all  over  our  country.  There  are  the  numerous  burnt-over 
slasli  lands  of  our  pine  States;  the  arid  wastes  of  many  of  our  South- 
western States;  the  unused  agricultural  lands  of  the  New  England  States, 
and  the  innumerable  other  tracts  of  unused,  low-lying,  light-soiled  areas 
throughout  the  valleys  of  the  Missouri,  Ohio  and  Mississippi  rivers.  As 
nurse  trees,  in  shelter  belts,  sand  fixers,  windbreaks,  etc.,  trees  which 
make  good  pulp  miglit  also  be  grown. 

In  view  of  the  facts:  (1)  that  the  demand  for  pulp  timber  has  in- 
creased wonderfully  in  the  last  few  years,  (2)  that  the  price  of  raw  mate- 
rial, according  to  a  well  known  authority,  has  increased  150  per  cent, 
within  the  last  seven  years,  (3)  that  the  native  supply  is  limited  and  can 
not  last  many  years,  (4)  that  the  importable  supply  is  inadequate  in  those 
countries  from  which  we  could  ship  it  profitably,  and  In  countries  such 
as  Canada,  blessed  with  a  great  abundance  of  pulp  timber,  the  prohibitive 
tariff  is  .so  high  (over  $4.00  per  cord)  that  we  can  not  possibly  afford  to 
have  it  brought  in,  (5)  there  is  only  a  small  probability  that  an  abundant 
and  successful  substitute  can  be  found  for  the  use  of  wood  pulp  in  papers; 
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— in  view  of  the  above  facts  and  of  tlie  abundance  of  unused  land  in  our 
country,  the  author  is  encouraged  to  believe  that  the  time  will  soon  come 
when  the  grrowing  of  pulp  timbers  will  be  one  of  our  recognized  indus- 
tries, and  therefore  has  some  hope  of  results  from  the  application  of  the 
following  suggestions. 

Suggestions,  Recojimendations,  Estimates,  Etc. 

Of  the  trees  used  for  paper  pulp,  spruce,  hemlock,  and  poplar  are  the 
most  widely  used  and  collectively  furnish  perhaps  90  per  cent,  of  all 
wood  used  either  for  ground  wood  or  chemical  fiber.  Spruce  is  used 
mostly  for  **gi-ound  wood"  and  sulphite  pulp,  forming  as  ground  wood 
almost  the  entire  substance  in  newspapers,  and  as  sulphite  fiber  from 
10  to  25  per  cent,  of  tlie  stocli  in  the  better  grades  of  printing  and  writing 
papers.  Spruce  now  l)rings  from  $9  to  $11  per  cord,  and  as  it  is  rapidly 
becoming  a  substitute  for  pine,  its  value  will  rise.  It  is  recommended 
that  spruce  be  planted  either  in  pure  stands  or  mixed  with  poplar  or 
hemlock  on  the  numerous  burnt-over,  non-agricultural  lands  in  our  north- 
central  States.  According  to  a  paper  manufacturer  of  comixjtent  author- 
ity, the  virgin  spruce  forests  of  northern  New  York  which  were  cut  over 
from  20  to  30  years  ago  are  now  affording  spruce  trees  from  12  to  2^) 
inches  in  diameter  and  are  being  used  for  paper  pulp  with  good  results. 

Hemlock,  and  especially  the  western  liemlock,  makes  a  good  sul- 
phite pulp,  and.  as  the  spruce  supply  fails,  is  steadily  taking  its  place 
not  only  as  a  lumber  substitute,  but,  on  account  of  its  high  cellulose  con- 
tent, in  the  wood  pulp  industry  also.  References  to  figures  and  state- 
ments in  well  known  publications  will  substantiate  the  statement  that 
the  growing  of  spruce  and  hemlock  for  pulp  wood  on  the  available  tracts 
would  be  a  profitable  industry. 

In  this  country  the  poplars  furnish  12.9  per  cent,  of  all  woods  used 
for  pulp  of  all  kinds,  being  chiefly  used  for  soda  filwr  mixed  with  from 
10-20  per  cent,  of  stronger  pulp.  Poplar  pulp  forms  the  chief  material  for 
such  papers  as  the  Ladies*  Home  Journal  Mnd  Youth's  Companion.  Sulphite 
pulp  alone  would  make  too  harsh  a  paper,  while  soda  pulp  alone  would 
make  too  weak  a  paper.  Mixed  together  in  the  proper  proportions,  how- 
ever, a  paper  characterized  first  by  strength,  second  by  softness  and 
delicacy  is  produced.  The  use  of  poplar  for  pulp  is  rapidly  spreading  in 
the  east-central  States,  great  quantities  being  shipped  in  from  the  Caro- 
Unas  and  adjoining  States.     A  forester  of  one  State  has  recently  said: 
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"If  I  could  replace  the  maples  in  the  State  forest  by  poplars  today  I 
would  do  It  gladly.  It  would  be  worth  thousands  of  dollars  to  the  State.'* 
Considering  the  rapid  growth  and  ease  of  propagation  of  the  Populus 
family,  there  seems  ample  excuse  for  estimating  its  probable  success  on 
the  cheap  lands  of  our  own  State.  In  fact  the  author  feels  confident  that 
such  trees  as  aspen,  cottonwood,  and  its  subvariety,  Carolina  poplar,  can 
not  only  be  grown  at  a  reasonable  profit,  but  will  make  productive  the 
capital  locked  up  in  our  low-priced,  non-agricultural  lands.  The  practica- 
bility of  planting  depends  upon  the  possibility  of  protecting  the  land 
and  the  return  to  be  expected.  The  question  of  protection  from  insects, 
stock,  lire,  etc.,  must  be  answered  with  respect  to  the  individual  case. 
For  the  laud  which  can  be  protected  there  remain  to  be  considered  the 
cost  of  planting,  the  rate  of  growth,  and  the  probable  returns. 

Estimates  of  Cost  and  Returns  per  Acre  for  Cottonwood. 

The  estimate  following  is  intended  to  cover  the  cost  and  returns  for 
one  acre  of  planted  cottonwood  on  the  cheap  unused  lands  of  Indiana. 
Other  members  of  the  Populus  family,  such  as  aspen,  may  be  planted  on 
waste  areas  with  practically  the  same  cost  and  yield.  As  cottonwood 
does  not  form  sufficient  shade  to  keep  out  weeds  and  grasses,  the  Federal 
Forest  Service  advises  that  the  understory  should  consist  of  box  elder, 
hackberry,  white  elm.  osage  orange,  or  such  shrubs  as  wild  plum,  choke 
cherry,  wild  currants  and  gooseberries. 

Tile  cottonwood  seedlings,  preferably  yearlings,  or  better,  cuttings, 
can  be  obtained  cheaply  from  nui^erymen  or  may  be  collected  by  the 
planter  from  the  sandbars  along  streams.  The  seedlings  or  cuttings 
sliould  be  planted  where  they  are  to  remain  permanently.  Planting  is  a 
very  simple  operation.  It  may  be  Jidvantageously  performed  by  a  man 
and  a  boy  working  together.  The  man,  by  driving  a  spade  into  the 
ground,  makes  a  slit,  into  which  the  boy  slips  a  tree  behind  the  spade; 
the  man  then  withdraws  the  spade,  trampling  the  soil  about  the  tree  as 
he  advances  to  plant  the  next  one. 

Cottonwood  plantations  should  be  protected  for  at  least  five  years 
from  grazing  animals,  and  five  or  six  plowed  furrows  free  from  weeds 
should  be  maintained  around  the  grove  to  keep  out  fire.  If  the  under- 
growth recommended  by  the  Forestry  Service  is  not  planted,  cultivation 
for  two  or  three  years  will  be  necessary. 
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For  the  sake  of  definiteness.  it  is  assumed  tliat  at  the  end  of  20 
years  the  stand  will  be  sold  on  the  stump  for  pulp  wood.  Indiana  waste 
land  suitable  for  such  purposes  is  classed  as  worth  perhaps  $12  per  acre, 
although  the  author  is  informed  that  many  tracts  in  Greene,  Monroe, 
Brown,  Lawrence,  Owen  and  southern  Putnam  and  Park  counties  can 
be  bought  for  less  than  $12  per  acre.  For  purposes  of  taxation,  the 
forestry  law  of  1809  appraises  such  land  at  $1  per  acre,  making  the  taxes 
practically  nil.  It  will  require  (xSO  seedlings  to  plant  the  acre  at  a  dis- 
tance of  8  by  8  feet.  The  cost  of  these  is  estimated  at  $2.  After  the  land 
is  cleared,  at  tlie  end  of  20  years,  the  value  doubtless  will  be  as  great  as 
at  the  beginning,  but  the  value  of  the  land  is  not  taken  into  consideration. 
Should  $12  be  added  to  the  $120  which  it  is  estimated  could  l>e  secured 
for  the  timber  product,  it  would  simply  increase  by  that  amount  the 
profits  of  the  transaction.  The  statement  following  shows  the  it^^ms  and 
amount  of  the  investment  for  one  acre: 

Kxpenses  on  1  acre  for  20  years — 

Cost  of  seedlings $2  04 

Cost  of  transplanting  at  $4.;>0  per  1,(MM) 3  00 

Value  of  land 12  00 

Taxes  at  $1.80  per  $1(K) 30 

Cultivation  for  2  years 2  40* 

Total    .n;19  80 

Amount  at  3  per  cent,  comnoiind  interest,  $*ir».ST. 

At  the  age  of  20  years  the  average  cottomvood  is  14  Indies  in  diam- 
eter with  a  height  of  50  feet.  Studies  mad»»  l)y  th(»  l^'iu'cstry  Bureau  on 
Cottonwood  as  a  planted  forest  have  shown  that  tlio  yield  in  average 
cases  has  been  at  least  30  cords  per  acre  in  20  years.  Other  practical 
foresters  would  harvest  the  crop  in  10  or  12  years,  thus  secmMng  less 
cords  i>er  acre,  but  owing  to  the  shorter  ])eriod  of  investment  a  higher 
annual  per  cent,  on  money  invested.  Under  the  20-year  plan,  the  IM)  cords 
would  sell  on  the  stump  at  not  loss  than  $4  per  cord,  bringing  .S120. 
Deducting  from  this  sum  the  amount  at  3  per  cent,  compound  interest, 
$35.87,  there  remains  $84.13  as  a  return  on  the  investment  over  and  above 
that  received  from  a  3  per  cent,  compound  interest  loan.  This  is  equiva- 
lent to  a  return  of  $4.20  ixm*  year  from  the  time  of  planting  to  the  time 

^^Thi:)  eKp3n!e  mxj  be  oliminatod  if  nover  is  planted  as  reoin-ncndcd  ab  )vo. 
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of  cutting,  a  very  satisfactory  return  considering  the  fact  that  it  is 
secured  from  land  which  is  practically  useless  for  any  other  purpose,  and 
which  without  a  timber  crop  would  be  a  source  of  constant  expense  for 
taxes.  The  pulp  wood  crop  not  only  gives  a  fair  margin  over  and  above 
ordinary  investments  but  it  makes  productive  the  capital  locked  up  in  the 
land. 

In  this  estimate  the  cost  is  the  record  of  actual  facts;  the  assessed 
valuation,  such  as  could  be  obtained  under  the  present  forestry  law  of 
Indiana;  the  rate  of  interest,  the  average  per  cent,  that  money  returns 
to  its  owner  above  taxes;  the  rate  of  growth,  the  average  of  planted  Cot- 
tonwood in  the  Mississippi  Valley  and  the  price  less  than  that  which  has 
already  been  received  where  fair  access  was  haa  to  market. 

Since  the  estimate  is  based  upon  present  conditions,  it  more  nearly 
applies  to  a  plantation  established  20  years  ago,  and  to  be  marketed  now, 
than  to  one  established  now  and  to  be  marketed  20  years  in  the  future. 
Wood  prices,  according  to  B.  E.  Fornow  in  the  Forestry  Quarterly,  vol. 
Ill,  No.  1,  have  steadily  risen  and  are  now  rising  much  faster  than  in  the 
period  before  1890.  This  same  authority  says  further  that  the  rate  of  in- 
crease in  wood  prices  in  general  will  be  at  least  at  the  rate  of  2  to  3  per 
cent,  per  annum  for  the  next  20  years.  This  means  that  the  return  on  the 
investment  would  be  proportionately  greater. 

Besides  the  financial  advantages  from  raising  pulp  trees,  the  general 
advantageous  influences  incident  to  forested  areas  would  be  more  largely 
secured  and  our  State  would  be  more  diligently  doing  her  share  towards 
the  proper  reforestation  of  areas  which  should  naturally  be  in  forest. 
The  progress  is  encouraging,  investigations  are  being  made  and  many 
others  are  being  planned.  Both  pulp  men  and  foresters  are  taking  an 
increased  interest  in  the  matter,  and  in  many  other  ways  the  indications 
are  that  the  industry  of  growing  pulp  wood  will  eventually  occupy  a 
prominent  place  among  the  profitable  employments  in  the  States  and 
Provinces  bordering  our  Great  Lakes. 

At  this  point  the  author  wishes  to  express  his  indebtedness  to  the 
botanical  department  of  Wabash  College  for  substantial  aid  in  collecting 
statistics  and  in  numerous  other  ways  materially  assisting  in  the  prepara- 
tion of  this  report. 

Crawfordsville,  Dec.  1,  1905. 
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Notes  and  Photographs  of  tub  Development  of  a  Buzzard. 


By  D.  W.  Dennis  and  W.  C.  Petry. 


Throughout  southwestern  Ohio  and  southeastern  Indiana  the  turkey 
buzzard,  Cathartes  aura,  is  a  common  bird,  but  the  nests  are  seldom 
found.  Accordingly  we  were  glad  to  learn  in  April,  1905,  that  during 
each  of  the  preceding  four  summers  a  pair  of  these  birds  had  nested 
only  a  few  miles  away.  We  expected  that  the  nest  would  be  again  used, 
and  on  the  22d  of  April  visited  the  place;  we  found  that  two  eggs  had 
been  laid  and  that  incubation  was  in  progress.  The  bird  on  the  nest 
hissed  when  approached,  and  would  not  leave  the  nest  until  forcibly  dis- 
turbed; she  then  ran  out  and  flew  away,  but  soared  about  overhead  until 
we  went  away,  when  she  almost  immediately  returned  to  the  nest. 

This  nesting  site  is  about  four  miles  east  of  New  Paris,  Ohio;  it  is 
near  a  small  creek  and  in  a  very  hlUy  country.  It  is  at  least  a  half  mile 
from  any  house  or  highway,  on  the  edge  of  a  rather  open  woodland.  The 
nest  itself  was  in  a  hollow  sycamore  log  (Fig.  1)  nearly  Ave  feet  in  diam- 
eter at  the  butt;  the  cavity  extends  back  about  eight  feet,  where  it  has 
a  diameter  of  about  two  feet,  and  there  it  terminates  abruptly.  This 
cavity  contained  a  quantity  of  dirt  and  rotten  wood,  but  nothing  from 
which  to  make  a  nest  had  been  carried  in.  A  hollow  had  been  scratched 
in  the  debris  at  the  extreme  end  of  the  cavity  and  the  eggs  laid  in  it. 
They  were  rather  conical  in  shape,  a  little  larger  than  a  hen's  eggs,  and 
were  white,  splotched  with  brown.  . 

On  May  17th  both  eggs  hatched.  The  young  birds  were  very  helpless; 
they  could  not  stand  in  an  upright  position  for  about  three  weeks.  That 
part  of  the  head  and  neck  usually  bare  in  buzzards  and  a  line  down  the 
center  of  the  throat  and  breast  were  bare.  The  bill  was  very  large  and 
its  tip  was  sharply  hooked.  After  the  young  were  hatched  the  old  birds 
were  never  seen  about  the  nest,  though  they  were  frequently  seen  "ooz- 
ing" aroimd  overhead. 

We  were  unable  to  learn  when  the  young  were  fed.  On  May  27th  we 
went  with  a  party  of  students  to  examine  and  photograph  the  birds  and 


62 

nest.  After  photojrraphing  the  nesting  place  (Fig.  1)  the  camera  Tras 
placed  in  the  end  of  the  log  and  a  Hash  light  of  the  young  birds  In  the 
n<wt  was  secured  (Fig.  2).  Tlie  birds  were  then  removed  from  the  nest, 
photographed  at  closer  range  a  number  of  times  (Fig.  li),  and  replaced 
in  the  nest.  They  offered  no  resistance  whatever  and  seemed  little  if  at 
all  frightened. 

On  June  3d  and  Juno  9th  other  photographs  (Figs.  4  and  5)  were 
taken.  The  birds  had  by  this  time  become  larger  and  much  more  active 
than  before;  on  the  latter  dale  when  they  were  placed  in  the  end  of  the 
log  they  at  once  hurried  to  the  darkest  corner.  Also  on  this  latter  date 
they  first  attempted  to  defend  tliemselves  l)y  vomiting  up  a  portion  of 
their  food.  It  may  be  easily  guessed  that  this  is  a  very  efllcient  means  of 
defense. 

On  June  13th,  when  we  next  visited  the  nest,  we  found  but  one  bird 
in  it.  The  tenant  of  the  farm  afterward  told  us  that  several  days  before 
he  had  noticed  that  one  of  the  birds  was  dead  and  had  removed  it  from 
the  nest.  The  remaining  one  was  in  no  way  injured  and  we  were  unable 
to  learn  what  had  killed  the  other.  We  removed  and  photographed  the 
living  one  (Fig,  6).  At  this  time,  32  days  after  hatching,  the  black  pri- 
maries and  tail  feathers  were  beginning  to  appear  but  wore  not  conspicu- 
ous enougli  to  show  in  the  photograph. 

By  July  1st  the  black  primaries  liad  become  very  noticeable,  as 
shown  by  Fig.  7.  When  the  bird  had  been  [mlled  to  the  end  of  the  log 
with  a  stick,  it  was  usually  seized  by  tlie  tips  of  tlie  wings  and  carried 
out  to  the  front  of  the  camera,  which  had  i>reviously  lxH»n  set  up  in  a 
suitable  place.  When  It  had  t)een  set  down  it  would  nlways  stret<»b  its 
wings  to  their  full  extent  liefore  folding  them.  Figure  8,  taken  when  the 
wings  were  thus  extended,  shows  well  the  black  feathers  in  the  ba<»k. 
wings  and  tail. 

Figs.  9  and  10.  takt  n  July  9th.  and  July  15th,  respectively,  show  the 
gradual  change  from  white  to  black.  By  the  latter  date  the  back  had 
become  almost  entirelj'  blat^k,  but  the  breast  and  belly  were  still  i)ure 
white.  The  bill  had  become  nion'  slender  and  more  shan)ly  hooked.  The 
bird  would  now  strike  vigorouslj-  with  its  l)ill  at  anything  that  dis- 
turbed it. 

Fig.  11  was  taken  July  23d.  This  was  07  days  after  hatching;  the 
wings  and  l)ack  were  entirely  black  and  there  were  many  black  feathers 
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on  the  breast  and  belly.  The  head  was  bare  with  the  exception  of  short 
down  on  the  back  part.  The  bill  was  still  of  a  dark  color,  though  chang- 
ing toward  reddish. 

On  July  30th,  when  we  returned,  the  bird  was  in  the  stump  at  the 
butt  end  of  the  log;  it  was  easily  caught  and  placed  in  a  position  favor- 
able for  photographing,  when  suddenly  it  sprang  off  the  log  and  flew 
away;  its  flight  was  difiicult  and  at  no  time  more  than  20  feet  above  the 
ground;  after  flying  about  100  yards  it  alighted  on  a  fence;  we  at  once 
followed  it  with  the  camera,  hoping  to  get  close  enough  to  get  a  good  pic- 
lure,  but  whenever  we  approached  within  about  50  feet  it  would  again 
fiy.  We  finally  secured  a  picture  (Fig.  12)  at  about  40  feet  distance.  At 
this  time,  74  days  after  hatching,  the  bird  was  almost  entirely  black,  and 
fully  as  large  as  an  adult  bird;  a  little  of  the  white  down  still  remained 
on  the  sides,  about  the  neck  and  legs  and  on  the  under  sides  of  the  wings; 
from  a  distance  one  would  have  been  unable  to  distinguish  it  from  an 

iUlult. 
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Observations  of  tub  Total  Solar  Eclipse  of  August  30th, 

1905. 


By  John  A.  Miller,  Indiana  University. 


Early  in  tlie  year  11XV5  the  Observatory  of  Madrid  published  detailed 
Informatiou  regarding  the  eclipse  that  was  to  occur  ou  August  30th  of 
that  year.  Among  other  things  this  "Memoria*'  contained  the  results  of 
a  long  series  of  observations  of  the  prevailing  meteorological  conditions 
of  many  stations  well  distributed  along  the  path  of  totality  in  Spain. 
The  state  of  the  sky  in  the  immediate  vicinity  of  the  sun  had  been  ob- 
served daily  from  12:30  to  1:30  p.  m.  (the  time  at  which  the  eclipse  oc- 
curred) from  the  15th  of  August  till  the  loth  of  September.  The  results 
of  these  observations,  as  well  as  the  data  gathered  by  the  regularly  estab- 
lished meteorological  sftitions,  touching  the  mean  relative  humidity,  mean 
temperature,  the  velocity  and  direction  of  the  prevailing  winds,  etc.,  had 
been  tabulated.  From  these  data  it  appeared  that  the  probability  of  clear 
weather  in  the  eastern  half  of  the  belt  was  exceptionally  large,  and 
indications  for  good  eclipse  weather  were  perhaps  besl  in  the  regions  near 
Ateca,  Almazlin  and  Daroca.  Tlie  eastern  half  of  the  belt  of  totality  In 
Spain  held  about  50  eclipse  stations,  established  by  astronomers  from 
every  nation  of  Europe,  from  the  United  States,  and  Mexico.  The  Lick 
Observatorj'  expetlition  was  located  near  Ateca;  the  United  States  Naval 
Observatory  at  Darooa.  The  observers  from  KIrkwood  Observatory, 
Indiana  University,  Bloomington,  Indiana,  chose  AlmazAn,  Spain  a 
small  town  northeast  of  Madrid  in  the  Province  of  Soria.  The  approx- 
imate position  of  this  station  is  longitude=13  m.  50  sec.  W.  of  Greenwich, 
latitude=41°  10'. 

The  party  consisted  of  Professor  W.  A.  Cogshall,  of  Indiana  Univer- 
sity; Messrs  E.  C.  Slipher,  F.  A.  Crull,  and  C.  J.  Bulleit,  students  of  the 
university;  Professor  A.  F.  Kuersteiner,  Mrs.  Miller,  and  myself.  We 
were  assisted  in  the  manipulation  of  our  instruments  on  the  day  of  the 
eclipse  by  Mr.  and  Mrs.  Charles  W.  Thompson  of  California,  and  Seilores 
Louis  Nebot,  Francisco  Jodra,  Victor  Jiemenez,  and  Esteban  Mllla,  of 
AlmazAn. 
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The  observations  planned  were:  (1)  Photoj^i'aplis  of  the  corona;  (2)  a 
i;hoto;rraiJliic  starch  for  inti'ti-niercurial  phmets;  (.'{)  a  photograph  of  the 
8i>ectrum  of  each  of  the  flashes,  and  a  photograph  of  the  spectrum  of  the 
corona  during  totality. 

For  photographing  tlie  corona  we  u?ed  four  different  cameras.  The 
first  was  a  "tintype*'  lens  Ivindly  loaned  us  by  Mr.  Spratt  of  Hloomington. 
It  has  an  ai>erture  of  two  and  one-half  inches  and  a  focal  length  of  eight 
inches.    Three  plates  were  exposed  in  this  camera  and  on  them  we  hoped 


Fig.  I.    The  Polar  Axis  (.'arryinsr  the  Short  Focus  Caiueias. 


to  get  long,  faint  coronal  streamers.  The  second  was  a  i>ortrait  lens  of 
the  Petzval  pattern,  of  live  inches  aperture  and  focal  length  twenty-eight 
inches.  This  is  an  exceedingly  good  lens  and  gives  superb  definition  over 
a  small  area  and  is  very  rapid.  In  this  camera  we  exposed  five  plates, 
varying  the  exposure  from  two  to  S4  seconds,  hoiung  to  get  detail  of  the 
outer  corona  and  in  the  hmger  exposures  to  detect  the  presence  of  faint 
streamers.  The  lens  of  the  thirel  camera  is  tlie  visual  objective  of  the  old 
telescope  used  by  the  late  Professor  Kirkwood  and  others  for  many  col- 
lege generations.     Its  diameter  is  three  and  one-half  inches  and  its  focal 


length  fifty  inches.  In  this  camera  we  exposed  four  plates.  These  three 
cameras,  together  with  a  spectroscope,  were  mounted  on  a  wooden  polar 
axis  tliat  was  built  at  the  camp. 

The  objective  of  the  fourth  camera  has  a  diameter  of  nine  Inches  and 
a  focal  length  of  GO  feet.  This  lens  was  constructed  by  Mr.  O.  L.  Petit- 
didier.  The  front  lens  is  of  the  ordinaiy  crown  glass,  and  the  back  lens 
of  a  boro-silicate  flint.  Quoting  Petitdidier  from  a  letter  to  the  writer: 
"From  the  point  of  view  of  constants  they  (the  pieces  of  glass)  leave 
nothing  to  be  desired,  as  the  proiK)rtional  disijcrsion  is  practically  the 
same  in  all  parts  of  the  si>ectrum,  so  that  we  should  have  a  perfect 
achromatic."  When  the  samples  of  the  boro-silicate  came,  however,  it 
was  found  that  it  had  a  decidedly  yellow  tinge.  It  was  found  also  that 
its  composition  was  unstable,  and  that  it  oxidized  very  rapidly  in  the 
presence  of  moisture.  After  a  conference  with.  Mr.  Petitdidier,  however, 
we  decided  to  have  our  lens  made  of  the  boro-silicate  flint,  and  to  seal  it 
in  an  air-tight  box  as  soon  as  it  was  flnished,  and  to  open  the  box  only 
a  few  days  before  the  eclipse.  Petitdidier  had  much  difllculty  in  polishing 
the  lens,  owing  to  the  fact  that  it  oxidized  -so'PaiHdly.  He  found  after 
nmch  experimenting,  a  solution  that  would  remove  the  oxidation  without 
affecting  the  surface.  It  was  with  some  misgiving  that  we  shipped  the 
lens,  but  we  found  on  opening  it  that-H  had  not  tarnished  in  two  months, 
and  the  surface  on  the  day  of  the  eclipse  wa*  as  perfect  as  the  day  the 
lens  was  flnished.  The  air  was  very  humid  on  the  days  following  the 
eclii)se,  and  the  boro-silicate  flint  had  begun  to  tarnish  slightly  when  the 
lens- was  packed  for  shipment  home. 

This  camera  was  mounted  horizontally  and  fed  with  a  coelostat.  *  A 
light-tight  tube,  the  outer  and  inner  walls  of  which  were  of  white  canvas 
and  building  paper  respectively,  and  which  were  separated  four  inches, 
led  from  the  objective  to  a  dark  room  in  which  the  plates  were  exposed. 
Neither  the  plates  nor  tlie  lens  was  in  contact  with  the  tube.  The  entire 
instrument  was  covered  with  an  A  tent  of  white  canvas.  The  plate- 
liolders  containing  the  plates  were  fastened  to  a  large  hexagon,  which 
the  operator  could  revolve  at  will  upon  an  axis  which  was  parallel  to  the 
earth's  axis.  It  was  provided  with  a  stop  which  enabled  the  operator  to 
bring  the  plates  for  the  successive  exposures  quickly  and  accurately  Into 
position.  All  the  slides  had  been  drawn  from  the  plate  holders  before 
totality  began.    The  hexagon  as  well  as  most  of  the  mechanical  parts  of 
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the  coelostnt,  wore  (le8ij?n*»d  and  const rncted  by  Professor  Cogsliall. 
Six  oxiK)sures  were  made  in  this  cainora,  of  duration  one-half  second,  two 
seconds,  forty  seconds,  one  niinnt(»,  fifteen  seconds,  and  one-half  secoud. 
The  plates  used  were  ScimI's  27,  ptlt  edpre.  h(»avily  backed. 

If  there  be  iutra-niercurial  planets,  and  if  tliey,  as  do  all.  other  bodies 
of  the  solar  system,  move  in  the  plane  of  tlii»  equator  of  the  Iwdy  around 
which  they  are  revolvinjr.  and,  if  they  are  from  tlie  sun  alMUit  the  distance 


Fiff.  II.    General  view  of  the  cnmp.    liitrii-MerciiriRl  cameras  to  the  left,  the  sixty-foot 
camera  in  the  center  and  short  fijcus  camera?*  to  the  ri^lit. 


requireil  by  Bode's  Law.  the  major  axis  of  their  apparent  paths  as  seen 
from  the  earth  on  the  (h»y  of  tiie  oclipse  should  liave  subtended  an  angle 
of  T,i°  and  the  minor  axis  about  W"".  We  decided  to  photo;:raph  this  region 
in  duplicate.  For  this  ])nri)ose  we  used  six  cann'ras  of  VMi  inches  focal 
length,  four  of  whicii  had  an  ai>erture  of  Hi  inches  and  were  made  by 
Petitdidier,  and  two  of  which  had  an  aperture  of  .3  inches.  These  were 
built  by  the  A  Ivan  Clark  and  Sons  Conxiration.  These  lenses  were  cor- 
rected for  the  miuimuui  foirus  >.  -=47r>i>,  which  is  well  within  the  region 
for  which  tlie  Seed  21  plates,  which  we  used,  are  most  sensitive.     All 
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the  cameras  were  mounted  on  the  same  polar  axhs.  They  were  mounted 
in  pairs,  each  pair  covering  in  duplicate  six  and  one-half  degrees,  so 
that  the  three  pairs  covered  in  duplicate  a  region  along  the  sun's  equator 
twenty  degrees  long  and  six  degrees  wide.  By  a  series  of  experiments 
we  had  found  that  a  plate  exposed  in  one  of  these  cameras  for  three 
minutes  and  forty-five  seconds,  at  a  time  when  the  sky  was  as  dark  as 


FifiT.  III.    The  coelostat  and  uine-inch  leDse  of  the  sixty-foot  camera. 


it  was  estimated  it  would  be  at  the  time  of  totality  though  fogged  some- 
what  by  the  skylight  would  show  more  and  fainter  stars  than  if  exposed 
for  a  shorter  time.  We  had  made  exposures  varying  from  one  to  four 
minutes  in  the  vicinity  of  Regulus  when  it  was  near  the  meridian  begin- 
ning when  Polaris  was  just  visible  to  the  unaided  eye.  We  decided  to 
expose  the  plates  for  the  intra-mercurial  planet  for  thr^  minutes  and 
twenty  seconds. 
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The  weather  on  the  day  of  the  eclipse  was  disappointing.  For  two 
hours  before  totality  the  entire  sky  was  covered  by  light,  though  un- 
broken, clouds.  At  the  time  of  totality,  however,  the  clouds  in  the  im- 
mediate vicinity  of  the  sun  appeared  to  break  away,  and  the  inner  corona 
shone  through  light,  drifting  clouds.  No  clear  sky  was  visible,  however, 
within  several  degrees  of  the  sun,  neither  Mercury  nor  Regulus  could  be 
seen  from  this  station.  During  the  morning  a  moderate  wind  prevailed, 
the  general  direction  being  W.  N.  W.  The  first  contact  was,  neglecting 
seconds,  at  11:41.  The  weather  conditions  during  the  eclipse,  as  observed 
and  recorded  by  Mr.  Thompson  were  as  follows: 


Local  M.  Time. 

Temperature. 

Direction  of 
Wind. 

11:41 

First  contact 
18?5C. 
18.2 
17.1 
16.1 
Totality 
Totality 
15.0 
15.0 
15.6' 
,     -    lfr.6^ 
l     16.5 ,. 

^r*  17.2 

'^     Eclipse 

Very  slight  wind. 

12:00 

N.W. 

N.W. 
W.byS. 
No  wind. 

began. 

ends. 

S.W. 

w. 

W. 

W.N.W. 
W.N.W. 

W.  by  N. 
ends. 

Very  slight  wind. 

12:15. 

Very  slight  wind. 

12:80.... 

Wind  dying  away. 

12:46 

.  V 

12:60 

No  wind.  "^ 

1-03    

No  wh^i.    • 
Very  slight  wln<t 

'=«» •••-*" 

1:15 s./K.:. 

1:30 

1:45 

Wind  increasing.  „ 

2:00 

Brisk  wind. 

2:15?^.-... ,y,.i 

2:21. fr.C 

Brisk  winds. 

Considering  the  weather  conditions,  our  plates  are  very  satisfactory. 
The  shortest  exposure,  showing  the  prominences,  suffered  very  little. 
The  very  bright  group  on  the  eastern  edge  of  the  sun  is  particularly  well 
defined,  and  the  negatives  made  of  it  with  the  long-focus  cameraThold  a 
wealth  of  detail.  The  longer  short  exposures  with  the  long-focus  as'we^l 
as  the  short-focus  cameras  show  considerable  corona)  detail,  while  the 
longest  exposures  have  that  part  of  the  corona  uncovered  by  the  clouds 
much  overexposed,  while  the  clouds  made  it  impossible  to  register  any 
extended  streamers.    All  the  plates  lack  the  definlteness  that  would  have 
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Resulted  from  good  seeing.    The  longest  extension  of  the  corona  that  we 
obtained  was  about  three-fourths  the  sun's  diameter. 

The  exposures  of  one- ha  If  second  with  the  60-foot  lens  showed  the 
prominences  overexposed,  while  the  exposure  of  two  seconds  was  too 
short  to  register  more  than  a  suggestion  of  the  inner  corona.  Tho  ex- 
posures given  in  the  50-inch  camera,  viz.,  24  seconds,  29  seconds,  184  sec- 
onds, and  25  seconds,  were  about  right,  and  the  results  obtained  with  this 
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lens  are  more  satisfactory  than  any  others  with  the  short-focus  lenses. 
The  exposures  given  in  the  portrait  lens,  viz.,  2,  24,  29,  84,  and  16  sec- 
onds, were  too  long.  All  plates  exposed  except  the  fourth  in  the  portrait 
lens,  which  was  a  lantern  slide,  were  Seed  27,  and  all  were  heavily 
backed  to  prevent  halation.  Of  the  small  cameras  the  negatives  of  por- 
trait lens,  suffered  most,  because  the  part  of  the  corona  that  we  hoped 
they  might  contain  was  covered  by  the  clouds.  The  negatives  made  with 
the  fifty-inch  camera  are  particularly  good  and  hold  a  wealth  of  complex 
detail.    An  examination  of  these  negatives  shows  that  the  coronal  stmc* 
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ture  is  more  complex  than  in  1900.  In  particular  that  the  polar  streamers 
instead  of  being  radial,  are  bent  and  interlaced,  and  in  every  case  long 
coronal  streamers  are  above  the  prominences. 

The  plates  exposed  for  the  intra-mercurlal  planets  are  heavily  fogged, 
as  one  would  expect  from  a  sky  covered  with  bright  clouds,  but  not  so 
badly  as  to  obscure  faint  star-images.  I  believe  that  a  plate  of  the  sen- 
sitiveness of  the  Seed's  27,  which  we  used,  can  be  exposed  three  minutes 
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without  serious  fog  at  a  time  of  a  total  solar  eclipse.  Our  sky  was  so 
cloudy  that  it  is  unreasonable  to  expect  star-images  on  these  plates. 
We  examined  two  of  them  hurriedly  (the  ones  on  which  Regulus  should 
have  appeared),  but  found  no  star-images.  The  photograph  of  the  corona 
on  one  of  the  intra-mercurial  plates  showed  longer  extension  than  on  any 
other  plate  we  exposed — due  perhaps  to  the  shifting  of  the  clouds  during 
the  long  exposure. 

The  corona  Impressed  me  as  being  brighter  than  in  1900.  The  effect 
on  the  clouds  of  the  light  from  the  eclipsed  sun  was  peculiarly  striking, 
and  from  a  spectator's  point  of  view  was  very  beautiful. 
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The  indescribable  deep  1)1  ue  of  the  great  clouds,  bordered  with  what 
any  one  but  an  eclipse  observer  would  call  a  silver  lining,  was  totally 
unlike  anything  I  have  ever  seen,  and  was  strikingly  beautiful. 

The  expedition  is  under  many  obligations.  The  Indiana  University, 
The  Indianapolis  News  and  the  Reader  Magazine  bore  the  expenses  of  the 
expedition.  While  the  authorities  of  the  university  and  the  managers  of 
the  News  gave  kindly  coimsel  and  aid,  Professor  Cogshall,  conjointly  with 
the  writer,  worked  incessantly  for  the  success  of  the  undertaking  from  the 
beginning  to  the  end.  Messrs.  Slipher,  Crull  and  Bulleit  were  with  us 
three  weeks  before  the  eclipse  occurred  and  rendered  daily  and  indispens- 
able assistance;  while  the  entire  staff  of  observers  contributed  materially 
to  the  success  of  our  plans.  The  Spanish  government  admitted  ojir  In- 
struments free  of  duty,  the  alcalde  (mayor)  of  Almaziln  rendered  timely 
and  efficient  aid  in  the  .selection  of  the  site  for  our  camp,  and  in  the  pro- 
tection of  our  instruments.  Benj.  H.  Ridgely,  American  Consul-Greneral 
at  Barcelona,  manifested  in  every  way  a  kindly  and  intelligent  interest 
in  the  work  of  the  expedition. 
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(;orona  of  Autrust  29, 1905,  exposurKin  the  Kirkwood  50  inch  cHnu'ra.  majfulfleU. 
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Irr:ele.vvnt  Factors  is  IUtangbntials  of  Plane  Algebraic 

Curves. 


By  U.  S.  Hanna. 


Three  years  ago  I  preseated  a  paper  to  the  matliomatical  section  of  the 
Academy  dealing  with  the  proof  of  a  formula  nsed  by  Mr.  Heal  in  an  ar- 
ticle published  in  the  Annals  of  Mathematics,  vol.  VI,  page  64.  This 
formula  was  used  by  Heal  in  freeing  a  hi  tangential  of  the  plane  quintio, 
wliich  he  had  developed  in  a  previous  paper  in  the  Annals,  vol.  V,  page  83, 
from  an  irrelevant  fiictor,  the  square  of  the  hessian  of  the  quintic.  Since 
then  I  have  continued  tlie  study  of  the  subject  and  wish  to  present  an  in- 
teresting result  in  the  light  of  Heal's  work. 

Taking  the  general  equation  in  the  symbolic  notation 

(ai  xi  +  as  xs  -7-  sm  xs)"  :.:  a,"  n  bx"      Cx"       .     =  o, ( I ) 

for  tlie  n-ic  and  deriving  the  first  polar,  with  respect  to  the  n-ic,  of  any 
point  y,  wo  have 

(ai  XI  -I-  aa  X2  -f  as  xa)""*  (ai  yi  -f  a«  ys  +  as  y»)  ~  ax°  '  ay  =  o,  —  (2) 
Any  point  on  the  lino  through  the  points  x  and  y  may  be  represented 
by  >  X  -|-  //  y,  where  A  and  fi  have  a  fixed  ratio  for  any  particular  point.  If 
X  be  a  point  on  the  n-ic  and  y  bo  a  point  on  the  tangent  to  the  n-ic  at  the 
point  X,  then  we  have  equations  (I)  and  (2)  satisfied  by  the  points  x  and 
y  respectively,  and  equation  (2),  as  an  equation  in  y,  represents  the  tan- 
gent to  tlie  n-ic  at  x.  If,  in  addition  to  these  conditions,  the  point 
Ax   \-  ft  J  lie  on  tlie  n-ic,  we  must  have  from  (I) 

[*>x+/iy  ]  "  ^  O'^'  +  /'ay)"  =  o, 
from  which,  by  virtue  of  (I)  and  (2),  we  get 

"  '"^7  •>  a,"  »a,«?."-+  •»f'»-_|)_l£r-2.>  a.«  »a/  X-  .,  +  ...  + 

naxay»-i  ?w"  ■''  -\-  ay"  //"-«  =  0.  ...  (8) 
Equation  (8)  is  an  (n-2)-ic  in  ?.  and  fi  which  gives  the  positions  of  the 
remaining  n-2  intersections  of  the  tangent  to  the  n-ic  at  x  with  the  n-ic 
itself.     In  order  that  this  tangent  bo  a  bi tangent  the  discriminant  of  equa- 
tion (3)  must  vanish.    This  discriminaiit  in  9k  function  of  x  and  y,  and  if  7 
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can  be  expressed  in  terms  of  x,  then  the  discriminant  becomes  a  bitan- 
gential  of  the  n-ic.  It  lias  been  sliown  by  Jacobi  and  Clebsch  that  this  is 
always  possible. 

We  shall  write  equation  (3)  as 

Ao  ;^.«-«  +  (n  -  2)  Ai  ;^"  3  //  -f  ^~  ~"2  \^  ""  ^^  A2  X"-»  //«+•.    + 

(n  — 2)  A„  8//i"  '  -h  An  8,"""*  =  o,  ...  (4) 

where  we  have 

.  n  (n  —  I)  ,     0    A  n  (n  —  1)  ,     , 

Ao  =      'j  -,j      ax"  *  ay«.  Ai  =  — ^- — -  1  a,"  -^  Ay\   

If  equation  (4)  is  a  quadratic,  that  is,  if  the  n-ic  is  a  quartic,  the  dis- 
criminant of  (4)  is 

—  ^^  (Ao  As  —  Ai»)  =  O. 

and  after  y  is  expressed  in  terms  of  x  there  is  no  irrelevant  factor. 
If  the  u-ic  be  the  quintic,  the  discriminant  of  (4)  is 

-  1^  (G«  4  4  H«)  =  O, 

where  we  put  H  =  Ao  As  —  Af  and  G  :=  AJ  As  —  3  Ao  Ai  A2  +  2  A},  and  the 
y  can  easily  be  expressed  in  terms  of  x  for  the  functions  G  and  H,  but  the 
result  contains  the  square  of  the  hessian  of  the  quintic  as  an  irrelevant 
factor.    This  factor  can  be  discarded  without  difficulty  by  putting 

G*  -f  4  H-^  =  AS  I  (Ao  A3  —  Ai  As)*  —  4  (Ao  As  —  Af )  (Ai  A3  —  A|)  I , 

and  then  expressing  y  in  terms  of  x  for  each  parentliesis  separately. 
If  the  n-ic  be  the  sextic,  the  discriminant  of  (4)  is 

^  (P  -  27J«)  =  O. 

where  I  =  Ao  A4  —  4  A  Ai,  A3  -r  3A|  and  A?,  J  =  Ao  H  I  —  G*  —  4H». 

Tliere  is  no  difficulty  in  expressing  y  in  terms  of  x  for  the  function  I, 
and  therefore,  by  multiplying  and  dividing  the  discriminant  by  Ag,  we 
can  immediately  write  a  bitangential  of  the  sextic  by  substituting  the  re- 
sults obtained  for  the  quartlc  and  quintic  in 

J^  I  AS  13  ^  27  (Ao  H  I  -  G«  -  4  H'')  I  =  O. 
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Bat  this  bitangential  of  the  sextic  Contains  the  sixth  power  of  the 
hessian  of  the  sextic  as  an  inelevant  factor.  In  order  to  free  it  from  this 
factor,  we  pat 

J  =  (Ao  Aj  —  AJ)  A4  —  (Ao  Aa  —  Ai  Aj)  Aa  +  (Ai  Aa  —  Af)  Aj, 
and  then  express  7  in  terms  of  x  for  the  function  J.  The  work  inyolyed 
in  this  last  step  is  very  long  and  tedious.  These  results  can  be  used  in 
developing  a  bitangential  of  the  septic,  but  two  additional  functions 
will  have  to  be  developed,  the  work  in  which  is  almost  beyond  the  range 
of  possibility. 
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On  the  Weathering  of  the  Subcarboniferous  Limestones  of 
Southern  Indiana. 


By  E.  R.  Cumingb. 


The  subcarboniferous  (Mississippian)  limestones  of  southern  Indiana 
comprise  three  formations  Icnown  in  the  ascending  order  as  the  Harrods- 
burg,  Salem  (Bedford)  and  Mitchell  limestones,  and  having  a  combined 
thickness  of  at  least  350  feet.  These  rocks  are  in  the  main  very  pure  car- 
bonate of  lime.  Some  shaly  layers  are  to  be  found  in  the  Harrodsburg 
and  Mitchell  limestones  which  may  contain  very  little  lime;  and  the 
Harrodsburg  is  rather  lower  in  the  per  cent,  of  lime  carbonate  than  the 
other  two  formations.  Analyses  of  the  Salem  limestone  show  from  97.9 
per  cent,  to  98.4  i)er  cent.  CaCOj,  with  the  balance  consisting  of  magne- 
sium carbonate,  and  oxides  of  iron  and  aluminum,  with  traces  of  silica 
and  other  substances.  Analyses  of  Mitchell  limestone  show  from  96.65 
per  cent.  CaCo,  to  99.04  per  cent.,  with  the  balance  consisting  of  mag- 
nesium carbonate,  Iron,  aluminum,  and  silica  as  in  the  Salem  limestone. 
Satisfactoi-y  analyses  of  the  Harrodsburg  limestone  are  not  at  hand.  Of 
these  limestones  the  Salem  is  the  most  constant  in  composition  and  is  on 
the  average  the  highest  in  per  cent,  of  CaCOs. 

In  texture  the  three  limestones  vary  widely.  The  Harrodsburg  is 
rather  thin  bedded,  coarse-grained,  fossiliferous,  in  some  cases  decidedly 
crystalline  in  structure,  and  contains  geodes  abundantly,  in  the  lower  por- 
tion esiiecially,  and  bands  and  knots  of  chert.  There  are  layers  and 
lenses  of  shale.  The  Salem  limestone,  on  the  contrary,  Is,  as  is  well 
known,  almost  without  bedding  planes.  It  is  a  massive,  oolitic  or  gran- 
ular-crystalline, close-grained  rock  frequently  cross-laminated  and  quite 
free  from  geodes  and  chert.  Its  fossils  are  usually  minute,  foraminlfera 
and  small  ostracods  predominating.  The  Mitchell  limestone  is  in  the 
main  thin-bedded,  hard,  fine-grained,  sometimes  almost  lithographic,  with 
frequent  alternations  of  shaly  layers.  It  is  in  general  unfosslliferous. 
Bands  and  knots  of  chert  are  very  common,  but  geodes  are  infrequent. 

All  these  limestones  are  conspicuously  Jointed.  The  Mitchell  shows 
the  cleanest  and  most  numerous  joint  planes;  but  the  best  examples  of 
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deeply  opened  JolDts  are  to  be  found  In  the  Salem.  The  Joints  run 
nearly  east  and  west  and  north  and  south.  In  other  words,  one  set  runs 
with  the  dip,  and  the  other  with  the  strilte.  The  dip  joints  are  the  most 
conspicuous. 

The  weathering  of  these  limestones  does  not  differ  in  essential  fea- 
tures from  that  of  limestones  in  general,  except  as  it  is  influenced  by 
local  conditions  of  temperature,  rainfall  and  drainage,  and  by  the  ex- 
ceptional purity  of  the  roclts.  It  is  to  be  expected  that  a  nearly  pure 
carbonate  of  lime,  in  a  region  of  rather  copious  rainfall  and  mild  climate 
would  weather  almost  entirely  by  solution  and  other  chemical  processes, 
rather  than  by  mechanical  processes.  The  limestones  in  question  exhibit 
the  effects  of  solution  on  such  an  extensive  scale  as  to  warrant  calling 
particular  attention  to  them;  and  it  is  for  this  reason  that  the  present 
paper  has  been  prepared.  To  this  end  attention  has  been  called  to  the 
composition,  texture  and  structure  of  these  rocks,  even  at  the  expense 
of  repeating  descriptions  already  many  times  recorded  in  the  literature 
of  Indiana  geology.  It  Is  only  by  understanding  the  intrinsic  nature  of 
a  rock  that  we  can  correctly  appreciate  and  explain  its  metamorphism, 
whether  it  be  in  the  zone  of  weathering  or  in  the  deeper  zones. 

The  chief  agent  of  weathering  in  the  present  case  is  meteoric  water 
charged  with  CO3  and  with  organic  acids  (humic  acids).  The  normal 
annual  rainfall  in  the  region  under  consideration  is  42  inches  (somewhat 
more  in  the  southern  counties),  rather  evenly  distributed  throughout  the 
year.  The  largest  average  precipitation  has  l)een  In  the  month  of  July, 
while  the  minimum  has  been  in  the  fall  months — September,  October, 
November.  The  mean  annual  temperature  is  52°  F.  The  topography  of 
the  limestone  region  excepting  its  eastern  and  western  borders  is  undu- 
lating, and  of  rather  mild  relief.  Rolling  uplands  in  which  the  larger 
streams  are  rather  deeply  intreuchod  are  the  characteristic  features.  The 
conditions  are  therefore  such  as  to  admit  of  a  comparatively  copious 
entrance  of  water  into  the  rock  and  free  egress  at  lower  levels  into  the 
main  streams.  Such  conditions  favor  solution.  Solution  has  also  been 
favored  in  the  past  by  the  heavily  forested  condition  of  the  region  before 
its  settlement  by  the  white  race. 

The  water  which  finds  its  way  to  lower  levels  in  the  rock  than  can 
be  tapped  by  the  local  drainage  is  frequently  returned  to  the  surface 
along  joint  planes  in  the  deep  valleys  on  the  western  border  of  the  region. 
A  notable  instance  of  this  is  tlie  French  Lick  Valley,  which  must  derive 
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its  mineral  waters,  now  rendered  famous  by  extensive  exploitation,  from 
the  uplands  of  the  Mitchell  limestone,  some  fifteen  or  twenty  miles  to 
the  eastward.  These  waters,  which  reach  the  deeper  zones  of  flow,  are 
always  strongly  impregnated  with  mineral  salts.  Much  of  the  mineral 
water  of  the  French  Lick  Valley  comes  from  a  depth  of  400  to  500  feet. 
Owing  to  the  depth  to  which  it  descends  and  distance  which  it  travels, 
the  water  has  been  brought  into  intimate  contact  through  a  consider- 
able interval  of  time  with  these  eminently  soluble  limestones  and  its 
highly  mineralized  condition  is  an  evidence  of  the  vast  amount  of  ma- 
terial removed  from  them,  most  of  which,  however,  has  undoubtedly  been 
derived  from  a  comparatively  superficial  zone. 

The  most  conspicuous  effects  of  solution  are  those  produced  at  or 
near  the  surface  of  the  rock,  and  it  is  these  tliat  the  photographs  pre- 
sentetl  herewith  illustrate.  In  quarry  openings  where  the  rock  has 
lx»en  taken  down  along  a  Joint  plane,  so  as  to  expose  the  wall  of  one 
pt  these  avenues  of  ground-water,  the  effects  of  solution  are  shown  in 
greatest  perfection  of  detail.  The  dip  joints  are  often  greatly  enlarged, 
their  walls  pitted  and  honeycombed,  and  traversed  by  arborescent  sys- 
tems of  small  openings  througli  which  the  carbonated  waters  have  eaten 
their  way;  and  the  once  solid  rock  is  reduced  to  a  crumbling  earthy  sub- 
stance stained  and  rusted  with  iron.  Where  two  joints  (dip  and  strike) 
intersect,  the  enlargement  is  apt  to  be  greatest,  giving  origin  to  funnels, 
narrowing  gradually  downward,  and  showing  in  a  beautiful  way  the 
method  of  formation  of  sinkholes,  which  are  only  such  funnels  of  solu- 
tion grown  large. 

Where  the  surface  of  the  limestone  has  been  denuded  of  soil,  for 
quarrying  puriH)st»s,  it  is  found  to  be  corroded  to  a  remarkable  extent. 
Every  dip  joint  now  becomes  a  ragged  furrow,  and  between  joints  the 
rock  rises  in  hummocky  ridges,  the  hog- backs  of  quarry  men.  Points  and 
knobs  and  mushroom-like  projections  meet  the  eye  at  every  turn — be- 
wildering in  variety  and  impossible  to  describe.  The  hog-backs  frequently 
stand  as  high  as  a  man's  head,  and  their  flanks  are  scarred  and  scored  by 
the  all  pervasive  attack  of  the  dissolving  water. 

Except  where  the  activities  of  man  or  nature  have  removed  It,  a 
blanket  of  red  soil  overlies  and  hides  this  marvelous  complex  of  cor- 
roded rock.  The  red  soil  or  clay  is  the  minute  remnant  of  the  original 
rock,  left  after  the  lime  carbonate  has  been  carried  away  in  solution  by 
the  water.    It  is  the  insoluble  residue.    So  complete  has  been  the  removal 
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of  the  lime  that  this  residual  soil  requires  the  addition  of  lime  to  render 
it  fertile.  A  handful  of  soil  may  be  treated  with  acid  without  giving  an 
appreciable  effervescence,  even  though  the  soil  be  taken  from  within  an 
inch  of  the  limestone.  Analysis  of  this  clay  reveals  about  G7  per  cent,  to 
v80  per  cent,  silica,  8  per  cent,  to  14  per  cent,  aluminum,  G  per  cent,  or  7 
per  cent,  iron  oxide  (Fe~0,),  and  vei-y  small  i)erconts  of  lime,  magnesia, 
soda  and  potash,  etc.  The  iron  is  resi)onsible  for  tlie  intensely  red 
color  of  the  clay.  The  process  which  has  produced  this  soil  is  the  solution 
of  the  limestone  with  oxidation  of  the  Iron  which  exists  In  minute  quan- 
tities in  the  original  rock  as  a  protoxide.  The  surface  of  the  limestone 
beneath  the  soil,  besides  being  rougli  and  ragged  as  explained  above,  is 
usually  minutely  roughened,  though  sometimes  fairly  smooth,  esi>ecially 
in  the  Mitchell  limestone.  In  some  cases,  especially  in  the  Salem  lime- 
stone, tlie  rock  in  contact  with  tlie  ov(»rlying  soil  is  rotted  and  discolored 
Ixjyond  recognition  and  shows  a  graded  passage  from  sound  unmodified 
rock  below  to  soil  above.  Wliere  layers  of  shaly  rock  occur,  as  in  the 
Mitchell,  they  are  often  so  rotted  that  wliile  they  retain  much  of  their 
original  appearance  and  stratification,  they  may  be  removed  with  pick 
and  shovel  as  easily  as  any  clay.  Sometimes  a  layer  of  limestone  over- 
lying a  layer  of  shale  is  left  as  an  Isolated  chain  of  boulders  in  the  gen- 
eral mass  of  residual  soil.  The  deepest  accumulation  of  residual  soil 
seen  by  the  writer  is  In  the  cut  on  tlie  Illinois  Central  Railroad  in  the 
northwest  edge  of  Bloomington,  where  it  is  30  feet  deep.  Usually 
it  is  not  more  than  five  or  six  feet  deep.  Over  the  Mitchell  and  Harrods- 
burg  limestones  the  soil  contains  cliert,  and,  in  the  latter  rock,  geodes 
in  abundance,  because  of  the  relative  insolubility  of  these  substances. 
Where  blocks  of  Salem  limestone  are  exposed  at  the  surface  to  the 
rain  they  become  deeply  furrowed  by  the  solvent  action  of  the  rain- 
water running  over  their  flanks.  The  faces  of  old  ledges,  long  exposed  to 
the  weather,  are  scarred  and  seamed  by  this  action  and  extensively 
honey combeil,  owing  to  the  unequal  solubility  of  the  rock.  In  these  holes 
and  pockets  on  the  rock  surface  small  plants  find  lodgment  and  by  the 
mechanical  action  of  their  roots  and  the  chemical  action  of  the  pro- 
ducts of  their  decay,  greatly  aid  the  process  of  disintegration. 

The  effects  thus  far  described  are  seen  to  best  advantage  in  the 
expos.ures  of  the  Salem  limestone.  The  Mitchell  shows  to  a  pre-eminent 
degree  the  deeper-seated  effects  of  solution  In  the  formation  of  caverns 
and  underground  streams.     Everywhere  the  surface  of  the  country  occu- 
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pied  by  the  Mitchell  limestone  is  dotted  over  with  sinkholes,  and  the  hill- 
sides along  the  larger  streams  abound  in  springs  and  entrances  of  caves. 
Some  of  the  caves,  such  as  Marengo  and  Wyandotte,  have  attained  wide 
fatne.  The  Mitchell  is,  as  indicated  above,  conspicuously  jointed  but  tine 
grained.  The  groundwater  is  compelled  to  traverse  the  joints  rather  than 
tlie  pores  of  the  rock,  and  it  is  this,  in  the  writer's  opinion,  that  has  caused 
tlie  more  extensive  development  of  caves  in  the  Mitchell  than  in  the  Siilem 
hmestone,  since  the  two  must  be  about  equaily  solubie.  It  is  tiie  con- 
centration of  solution  along  joints  and  bedding  planes  that  gives  rise  to 
caves.  The  Mitcliell  has  both  an  elaborate  system  of  joints  and  numerous 
relatively  impervious  layers  to  serve  as  cave  floors.  Neither  of  these 
conditions  would  avail,  however,  witliout  the  third  condition,  adecpiate 
drainage,  which  has  been  supplied  by  the  intrenching  of  the  main  .streams 
as  explained  above. 
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No.  1.    Hunter  Quarry«  Bloominerton,  Ind.,  ahowine:  fresh  quarry  face  to  right  and 
weathered  joint  face  to  left.    Salem  limestone. 


No.  2.    Old  Quarry,  one  mile  west  of  Stinesville,  showing  weathered  joint  face. 

Salem  limestone. 
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No.  3.    HoneyoombinflT  and  etchinir  out  of  cross-bedded  liroestone.    Old  Quarry 
one  mile  west  of  Stinesville. 
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No.  4.    Honeycombing  of  Salem  limestone  and  lod^rment  of  plants  in  solution 
boles.    Oliver  Quarry,  Clear  Creek. 
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No.  5.    Weathered  blocks  of  Salem  limestone  fallen  from  cliff  on  Clear  Creek,  Ind. 

Oliver  Quarry. 


>Jq,  0.    Petail  of  a  portion  of  >'o.  5,  showing  honey  comb  in  jj. 
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No.  7.    Larcre  oavitie«  formed  by  solution.    Salem  limestone.  Bis:  Creek,  near 
Stinesville,  Ind. 


No,  8.    Largi;  cavity  formed  by  solution  and  frost  action.    Harrodsburji^^  limestoae, 
near  Stinesville,  Ind. 
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No.  9.    Old  Quarry  on  Biff  Creek  west  of  Stinosville.  Ind.,  showing  joints  enlarired 
by  solution.    Salem  limestone. 


No.  10.    Hunter  Quarry  near  Bloominsrton,  Ind.,  showiusr  joints  enlarged  by 
solution.    Salem  limestone* 
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No.  11.    Old  Quarry  one  mile  west  of  Stinesville.  sbowin^  joint  enlarged  by 
solution.    Salem  limestone. 
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No.  12.    Joint  enlar^d  by  solution  and  filled  with  residual  soil,  near 
West  Baden,  Ind.    Mitchell  limestone. 
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No.  13.    Cut  on  the  C,  I.  &  L.  R.  R.  in  northwest  edge  of  Bloomintrton,  Rhowini; 
jointing:  of  Mitchell  limestone. 


Xo.  14.    Exposure  of  Salem  limestone  on  l^itr  Creek  near  Stinesville,  showiug 

jointinir. 
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No.  15.    Sinkhole.    Whitehall  pike  west  of  Blooininirton.;Ind.,  in  the  Mitchell 

limeHtonp. 


No.  16.    Entrance  to  Donalclnon  Cave.  Mitchplt,  Ind..  in  Mitchell  limestone. 

7— A.  OK  SCIINCI. 
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No.  17.    Corroded  surface  of  Salem  limestone.    Quarry  near  Stinesville. 
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No.  IH.    (Nirnulrd  surfare  of  Sjih'tn  liinestinir.    Oliver  <^uj»rry,  ('l«'ar  Creek. 
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No.  lU.    ('orrod«'cl  surface  (»f  Salem  limestone.    Quarry  near  Sanders.  Ind. 


No  lU    Corroded  surfa<'e  of  Salem  limestone.    Quarry  near  iSanders,  Ind. 
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No.  21.    Pinnacles  fonned  by  solution.    Top  of  Harro<isl»ur8:  limestone  in  R.  R. 
cut  (m  Clear  (.'reek. 
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Action  of  OalciuiM  Chlokidk  Solltion  OxN  Glass. 


By  p.  N.  Evans. 


In  the  course  of  some  recent  experiments  on  boiler  corrosion  the 
author  had  occasion  to  place  various  dilute  solutions  in  contact  with  iron 
wire  in  glass  bottles  and  heat  them  in  an  autoclave  containing  water  up 
to  200  pounds  steam  pressure,  which  corresponds  to  about  200  degrees 
Centigrade.  The  heating  was  continued  for  i)eriod8  ranging  from  three 
to  seven  hours. 

The  solutions  were  all  about  tifteenth-equivalent-uormal  in  strength, 
and  included  the  following  substances,  separately:  sodium  nitrate,  am- 
monium nitrate,  calcium  nitrate,  nitric  acid,  sodium  chloride,  calcium 
chloride,  magnesium  chloride.  In  each  case  250  cc.  of  the  solution  was 
heated  in  a  50(i-cubic-centimeter  bottle. 

In  most  cases  the  bottles  were  appreciably  attacked  by  the  solu- 
tions, so  that  the  glass  stoppers  could  not  be  removed  and  the  bottles 
were  noticeably  etched  inside,  sometimes  with  the  formation  of  scaly 
matter  on  the  bottles  and  in  the  enclosed  water. 

The  effect  was  very  much  the  most  pronounced  in  the  case  of  the 
calcium  chloride.  The  solution  was  heat<Kl  for  t»  hours  in  a  bottle  of  clear 
glass  of  good  quality,  weighing  empty  al)out  275  grams.  On  opening  the 
autoclave  the  bottle  was  found  to  have  been  eaten  through  near  the  bot- 
tom and  the  rest  largely  covered  with  a  gelatinous  layer  which  hardened 
in  a  few  days  to  an  opaque  coating.  Tlie  piece  of  iron  wire  in  the  solu- 
tion throughout  the  heating  had  gained  very  slightly  in  weight  and  in 
tensile  strength.  Also,  about  90  grams  of  loose  scaly  material  was  found, 
and  the  solution,  which  had  been  perfectly  neutral,  had  become  strongly 
alkaline.  Apparently  fully  half  of  the  glass  had  been  acted  upon,  so 
that  this  very  dilute  calcium  chloride  solution,  containing  less  than  1.5 
grams  of  calcium  chloride,  had  in  about  6  hours  chemically  attacked 
over  100  grams  of  glass. 

In  seeking  an  explanation  of  the  results,  the  various  constituents  of 
a  calcium  chloride  solution  may  be  considered.  These  include,  according 
to  generally  accepted  modern  theories,  water,  calcium  chloride  molecules, 
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iwrhaps  some  hydrated  calcium  chloride  molecules,  calcium  ions,  chlorine 
ions,  calcium  hydroxide  molecules,  hydrochloric  acid  molecules,  hydrogen 
ions,  hydroxyl  ions. 

Of  tlH^se  inj^redients  water  can  hardly  Ik»  the  active  agent,  or  equally 
marlvcd  results  would  Iiave  been  obtained  in  the  other  cases;  of  the 
orher  chemical  substances  present,  all  but  calcium  chloride  molecules — 
anhydrous  and  liydrated — were  present  in  appniximately  equal  tiuaniities 
in  otlier  solutions  tested  withcmt  <*(»rresp(inding  results.  The  action,  then, 
must  b(?  considered  <-atalytic,  on  account  of  tlie  quantities  involved,  and 
induced  by  calcium  chhiridc  molecules,  anhydrous  or  hydrated.  and  is 
apparently  the  hydrolysis  of  the  silicates  of  the  glass,  with  the  fornni- 
tion  of  more  or  less  hydrated  silica  and  free  bases. 
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Determination  OF  Equivalent  Weights  of  Metals. 


James  H.  Ransom. 


Some  years  ago  I  presented  to  the  State  Science  Teachers'  Association 
a  description  of  an  apparatus  for  determining  the  equivalent  weights  of 
the  metals.  The  object  was  to  devise  an  apparatus  so  simple  and  inex- 
pensive that  It  might  be  used  in  every  high  school.  That  apparatus, 
which  consists  only  of  a  flask  and  stopper,  gives  fairly  accurate  results, 
and  where  more  complicated  apparatus  is  not  available  it  may  well  .be 
used  instead  of  givhig  up  the  determination  of  at  least  one  of  ^hese  most 
important  chemical  constants. 

In  colleges,  however,  where  a  greater  variety  of  apparatus  is  avail- 
able, it  has  seemed  desirable  to  use  apparatus  which  necessitates  more 
care  in  its  adjustment.  It  is  desirable  because  the  student  becomes 
interested  in  working  with  complicated  pieces,  and  on  that  account  recalls 
more  vividly  the  thought  back  of  the  method.  Also  I  have  found  that 
with  the  apparatus  about  to  be  described  the  students  of  average  ability 
obtain  results  more  nearly  in  agreement  with  one  anotlier  and  with  the 
tlieory. 

The  pieces  of  apparatus  needed  are  two  litre  flasks,  a  two-hole  rubber 
stopper,  separating  funnel,  test-tube,  pinch-cock,  glass  tubing  and  rubber 
connection.  The  accompanying  sketch  shows  the  apparatus  when  ready 
tor  use. 

A  weighed  quantity  (.6  to  1.0  gi'm.)  of  pure  zinc  is  put  into  a  test- 
tube  and  this  put  into  one  of  the  litre  flasks.  The  flask  is  fllled  with 
water  which  has  been  slightly  warmed  to  expel  the  dissolved  air.  The 
stopper,  carrying  the  separating  funnel  with  the  tube  long  enough  to 
reach  to  the  bottom  of  the  test-tube,  and  also  carrying  a  tube  bent  to 
a  right  angle  and  reaching  nearly  to  the  bottom  of  the  flask,  is  ad- 
justed in  the  flask  so  that  the  tube  of  the  funnel  will  enter  the  test- 
tube  and  reach  nearly  to  the  zinc.  When  pressing  the  stopper  into 
place  the  exit  tube  should  be  closed  with  the  pinch-cock  and  the  funnel 
stop-cock  opened  so  that  water  will  fill  the  tube  of  the  funnel  up  to  the 
stop-cock  or  above.     Now  by  allowing  water  to  flow  from  the  funnel 
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into  the  flask  the  exit  tube  may  also  be  filled  with  water.  When  this 
has  been  accomplished  the  apparatus  is  tested  for  leaks  by  closing  the 
stop-cock  and  opening  the  plnch-cock.  Should  there  be  a  leak,  water 
will  siphon  out.    No  water  should  remain  in  the  bulb  of  the  funnel. 

When  the  apparatus  is  tight  an  accurately  measured  volume  (16  to 
20  cc)  of  concentrated  hydrochloric  acid  (dilute  acid  can  be  used  with 
magnesium)  is  put  into  the  separating  funnel;  the  exit  tube  is  put  into 
the  second  flask  which  has  previously  had  its  sides  dampened  with  water. 
About  one  half  of  the  acid  is  now  allowed  to  flow  into  the  tube  con- 
taining the  zinc.     A  rapid  evolution  of  hydrogen  occurs   which  drives 


water  over  into  the  second  flask.  When  the  action  slows  down  more 
acid  is  run  in.  care  being  taken  tliat  at  the  end  the  surface  of  the  acid 
is  Just  at  the  stop-cock.  When  all  the  metal  has  dissolved  (it  may  take 
one-half  hour)  the  surfaces  of  the  liquids  in  the  two  flasks  are  brought 
to  a  level  by  raising  or  lowering  one  of  thorn,  and  while  level  the  pinch- 
cock  on  the  exit  tube  is  closed.  The  stopper  is  now  withdrawn  from 
the  generating  flask  and  the  temperature  of  the  water  in  it  is  taken. 
Also  the  rendhig  of  tlio  barometer  is  noted.  I'he  volume  of  ihe  water 
in  the  receiving  flask  is  carefully  measured  and  from  its  volume  the 
volume  of  the  acid  used  is  deducted.  The  remainder  is  the  volume  of 
hydrogen  produced  during  the  action.  This  is  corrected  to  standard 
conditions,  and  from  the  corrected  volume  and  the  weight  of  zinc  used 


105 

the  weight  of  zinc  necessary  to  produce  11.2  litres  of  liydrogen  is  cal- 
culated.   (11.2  litres  of  hydrogen  weigh  one  gram). 

The  accuracy  of  the  method  was  tested  by  Mr.  Kimerlino,  a  soph- 
omore student  in  chemistry,  who  made  three  determinations  each  of 
three  metals.  The  average  of  tlie  closely  agreeing  results  is  as  follows: 
aluminum,  9.02  (theory  9.03);  magnesium,  12.08  (theory  12.18);  zinc,  32.55 
(theory  32.7).  In  a  class  of  70  freshmen  who  had  worked  in  the  lab- 
oratory only  18  hours,  and  using  honi-pan  balances,  the  average  of  37 
results  picked  at  random  was  31  .J). 

The  apparatus  apparently  gives  good  results  even  in  tlie  hands  of  in- 
experienced men. 
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Studies  in  Catalysis. 


By  James  H.  Ransom. 

In  1902  there  wiis  presented  to  this  Academy  by  Mr.  E.  G.  Mahin, 
working  in  my  laboratory,  .*i  paper  dealing  with  the  action  oC  heat  on 
mixtures  of  manganese  dioxide  and  potiissium  chlorate.  In  this  paper 
it  was  shown  that  tlie  nature  of  the  reaction  as  wel'  ns  the  temperature 
of  decomposition  depended  on  the  purity  of  the  oxide,  in  that  the  purer 
and  drier  the  material  the  higher  the  temperature  of  rapid  decomposition 
and  the  smaller  the  amount  of  chlorine  and  chlorine  oxides.  The  study  of 
this  action  has  been  continued  by  the  writer,  and  some  new  data  accumu- 
lated. 

Instead  of  using  the  purified  commercial  article,  manganese  dioxide 
was  prepared  in  the  laboratory  by  heating  chemicaliy  pure  mauganous 
nitrate  to  a  high  tempeniture  as  long  as  decomposition  occurred,  and 
then  washing  out  all  soluble  material.  After  this  treatment  the  residue 
was  dried  for  some  hours  at  a  high  temperature  in  vacuo.  It  was  tlfen 
preserved  in  glass-stoppered  bottles  in  a  desiccator.  Prepared  in  this 
way  the  oxide  is  not  hygroscopic. 

One  to  two  grams  of  potassium  chlorate,  free  from  chlorides,  was 
mixed  with  about  the  same  weight  of  the  manganese  dioxide  and  the 
mixture  heated  in  an  air-bath,  the  temperature  being  controlled  with  a 
gas  regulator.  With  the  purified  mateiial  there  was  observed  little  or 
no  decomposition  at  170°  (as  Mahin  found),  and  only  at  245°  to  260** 
was  the  action  at  all  perceptible.  At  300°  to  310°  the  action  completed 
itself  in  a  few  minutes.  It  was  observed  that  while  little  oxygen  was 
evolved  l)eIow  245°  the  residue  gave  a  test  for  chlorides,  though  the 
tests  made  before  heating  gave  wholly  negative  results.  Some  of  the 
experiments  sliowed  less  loss  in  weight  during  heating  than  that  corre- 
sponding to  the  chloride  found  by  titration  against  standard  silver  nitrate. 
Occasionally,  however,  the  loss  was  even  greater  than  that  calculated 
so  that  it  was  felt  that  great  reliance  could  not  be  placed  in  the  difference 
in  weight,  especially  as  the  tubes  were  often  heated  continuously  for  some 
days.  The  evidence  of  decomposition  rests,  therefore,  on  the  formation 
of  chloride. 

After  these  facts  were  established  twenty  experiments  were  per- 
formed  to  find   the  amount   of  chloride  produced  at  different   tempera- 


108 

tures;  and  to  determine,  if  possible,  the  lowest  temperature  at  which  any 
chloride  would  be  formed.  The  temperatures  varied  in  the  different 
experiments  between  90**  and  200**,  and  the  time  of  heating  from  one 
hour  to  21  days.  Chlorides  were  found  in  each  of  the  20  experiments, 
and  the  amount  varied  somewhat  regularly  with  the  increase  of  temper- 
ature and  the  time  of  heating.  At  OO^-OS**,  the  lowest  temperature  used, 
the  amount  of  chloride  formed  in  14  days  was  .22  per  cent,  of  that  theo- 
retically possible. 

In  order  to  show  whether  the  pure  chlorate  would  decompose  at  all 
under  these  conditions  some  of  it  was  heated  in  the  same  manner  as 
that  described  above.  The  heating  was  continued  for  nine  days  at  106*- 
109*.    But  not  a  trace  of  a  chloride  was  produced. 

It  is  interesting  to  note  that  decomposition  begins  200**  below  that 
at  which  it  is  sufficiently  rapid  to  be  easily  observed.  But  this  is  in 
line  with  the  modern  idea  that  the  velocity  of  an  action  is  a  function 
of  the  temperature.  And  this  observation  has  its  parallel  in  the  fact 
that  200°  below  its  ignition  point  hydrogen  combines  with  oxygen  in 
quantities  sufficient  to  be  determined. 

It  has  been  found  also  that  mixtures  of  manganese  dioxide  and 
potassium  perchlorate  produce  oxygen  at  a  temperature  much  lower  than 
that  necessary  to  decompose  the  perchlorate  alone.  The  amount  of 
oxygen  is  quite  appreciable  at  310°,  but  does  not  become  rapid  at  360* — 
a  temperature  below  that  at  which  the  perchlorate  begins  to  evolve 
oxygen. 

In  order  to  compare  the  action  of  other  catalytic  agents  at  low  tem- 
peratures mixtures  of  potassium  chlorate  and  platinum  black  were 
heated  at  two  temperatures;  one  Hample  for  G  days  at  145°-150°,  the 
other  for  7  days  at  95°-100°.  Both  tubes  lost  in  weight  and  both  gave 
evidence  of  considerable  amounts  of  chloride  produced.  I  hope  soon  to 
get  results  at  higher  temperatures.  But  at  these  temperatures  manganese 
dioxide  and  platinum  black  are  almost  identical  in  their  effect  on  the 
decomposition  of  potassium  chlorate. 

In  the  near  future  the  study  of  the  action  of  other  oxides  at  low  tem- 
peratures will  be  undertaken  in  order  to  get  comparative  results. 

At  the  beginning  of  the  investigation  on  oatalysis  it  was  believed 
that  many  of  the  actions  would  prove  to  be  of  a  purely  chemical  nature. 
At  the  present  time  there  is  no  evidence  that  such  is  the  case;  but 
rather  that  we  are  dealing  with  cases  of  true  contact  action. 
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Effect  of  Radium  on  Elbctrolytic  Conductivity. 


By  Ryland  Ratuff. 


The  material  used  was  one-tenth  of  a  gram  of  "Curie"  radium 
chloride  of  10,000  strength  placed  at  the  disposal  of  the  writer  through 
the  kindness  of  Dr.  Foley  and  the  other  Indiana  University  authortties. 

A  number  of  the  usual  experiments  were  first  performed  to  test  the 
quality  of  the  material.  These  included  photographing  the  fluorescent 
action  of  the  radium  upon  small  diamonds  and  Wilhemite.  In  these 
and  kindred  experiments  good  results  were  obtained. 

Two  attempts  were  made  to  obtain  a  photograph  of  the  spectrum  by 
means  of  the  Rowland  concave  and  Brashear  mounting.  In  the  first 
exposure  of  90  hours  the  radium  chloride  was  placed  directly  in  front  of 
the  slit  which  was  made  unusually  wide  (probably  too  wide).  A  second 
exposure  of  162  hours  was  made  by  placing  the  radium  slightly  to  one 
side  of  the  slit  and  the  fluorescing  Wilhemite  directly  in  front  of  it.  In 
this  trial  the  slit  was  made  narrower  but  was  considerably  wider  than  in 
ordinary  spectrum  work.  Neither  exposure  yielded  any  effect  other  than 
a  slight  fogging  of  the  plate.  The  remainder  of  the  work  was  devoted 
to  the  problem,  as  above  stated,  of  determining  the  effect  upon  elec- 
trolytic conductivity. 

The  apparatus  employed  is  represented  diagrammatically  in  Fig.  1. 

Glass  tubes  I  and  II  filled  with  the  electrolytic  solution  are  intro- 
duced into  the  two  arms  of  the  Wheatstone  bridge  BD  and  CD.  The 
copper  disks  dj  and  d.  nre  placed  as  nearly  as  possible  the  same  distance 
apart  as  d,  and  d^.  Thfu  when  resistances  R  and  Ri  are  made  the  same 
the  bridge  will  of  course  be  balanced  approximately.  R  and  Ri  were 
usually  made  of  from  800  to  1.200  ohms  each.  With  the  bridge  balanced 
the  radium  is  placed  as  near  as  practicable  to  I  or  II  and  the  direction 
and  amount  of  deflection  in  each  case  is  noted. 

Theoretically  the  back  E.  M.  F.  should  be  the  same  in  each  tube, 
but  it  was  found  to  be  impossible  to  get  it  so  in  practice  for  any  con- 
siderable time.  Hence  the  greatest  diflficulty  in  the  way  of  definite  posi- 
tive conclusive  results  is  due  to  the  drift  of  the  needle.  A  Rowland  D'Ar- 
sonval  galvanometer  with  a  sensitiveness  of  one  megohm  was  em- 
ployed  in  the  major  part  of  the  work. 
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The  tubes  were  first  lillod  with  nii  almost  saliirated  solution  of  Cu 
S04.  On  working  for  two  days  with  this  electrolyte  trying  many  different 
adjustments  it  was  found  that  the  back  or  electrolytic  K.  M.  F.  was  so 
variable  that  no  reliable  results  could  be  secured.  The  only  thing  deter- 
mined positively  was  that  lengthening  the  distance  between  the  disks 
in  I  caused  a  deflection  E,  and  lengthening  that  in  II  produced  a  deflec- 
tion W. 

On  filling  the  tubes  with  pure  distilled  water  the  results  were  some- 
what more  definite.     With  the  disks  1^   cm.  apart   the   following  data 


Tigure  /. 


Dimensions  of  essential  parts  of  apparatus  of  Fiirure  1. 

(1)  Glass  tubes.  I  and  II. 

Lengrth  of  each,  10  cm. 

Internal  diameter  of  each.  17  mm. 

(2)  Copper  discs,  dl.  d2.  dH.  and  d4. 

Diameter  of  each,  IG  mm. 
Thickness  of  each,  1  mm. 
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wore  obtained:  (1)  On  closing  circuit,  deflection  (W)  was  first  38,  then 
sctileil  at  22,  on  standing  at  22  several  seconds,  radium  placed  nearest 
II  gave  deflect ioji  (E)  to  3-4.    On  removal  deflection  was  W. 

Since  an  E  deflei'tion  indicates  a  decrease  in  the  resistance  of  II 
the  first  results  secured  si^enied  fairly  definite.  To  make  sure  the  move- 
ments were  not  due  to  the  E.  M.  F.  of  the  electrolyte,  weights  were 
l)la(ed  on  tlie  l^eys  by  which  the  battery  and  galvanometer  circuits  were 
botli  kept  closed  for  a  considerable  time  mitil  the  needle  had  ceased  to 
drift.  Four  additional  readings  were  taken,  the  five  sets  of  readings 
being  as  follows:  in  all  the  lists  of  readings  deflections  indicating  a 
decrease  of  resistance  by  the  presence  of  the  radium  are  marked  +. 
tliose  indicating  an  increase  are  marked  — : 

Table  I. 


Reading. 

Reading  on 

addition  of 

radium. 

Deflection. 

Reading  on 

removal  of 

radium. 

Deflection. 

(1)  22 

:>4.5 

+  12.5 

w 

+ 

(2)23 

42 

4-19 

41.7          , 

-+3 

(3)41.4 

41.7 

-h     .3 

41  65        1 

+  .05 

(4)  41.65 

41.  «5 

0 

'          41.65        1 

0 

(5)41.2 

41.7 

-f     .6 

41.7 

0 

Two  drops  of  II.S  O,  were  added  to  the  water  with  which  the  tubes 
were  now  filled.  This  of  course  greatly  increased  the  conductivity.  It 
also  made  it  much  more  ditticult  to  balance  the  bridge.  In  securing  the 
data  givi'U  in  table  II  the  radium  was  placed  alternately  upon  the  two 
tubes,  N  and  S. 

Table  II. 


Reading  at 
beginning. 

Radium  on 

N 

Result. 

Radium  on 

S. 

Result. 

33.') 

:i3.5 

0 

33.85 

1 

1 

+  .35 

34.1 

—  .25 

34  5 

+  .4 

34.4 

+  .1 

34.5 

+  .1 
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The  results  only  of  the  readings  will  be  given  in  the  succeeding:  lists. 
The  tubes  were  now  enclosed  in  pasteboard  boxes  to  prevent  effects 
due  to  light  and  heat.  Each  box  had  a  hole  just  large  enough  for  the 
Insertion  of  the  radium. 

Table  m. 

Radium  added.  Radium  removed. 

4-  .7  0 

+  .10  f  .16 

-h  .10  r    .IH 

—  .13  -t  2. 

—  .05  +  .05 
f  .6  -  .1 

It  was  oljserved  that  witli  a  given  adjustniout  the  drift  of  the  needle 
was  often  tolerably  (•onstant,  and,  for  a  considerable  period  in  the  same 
direction.  Sufficient  additional  resistance  was  now  introduced  at  R.  to 
cause  the  needle  to  drift  in  the  opposite  direction  so  that  the  influence 
of  the  radium  would  Ix)  exerted  against  the  drift. 


Table 

IV. 

ium  added. 

Radium  removed. 

—  .7 

4-  .9 

—1.8 

+  1.6 

4-  .4 

T  2  5 

4-3. 

0 

+3. 

—3. 

A  solution  of  AgNO,  was  next  used  as  th(»  electrolyte.  The  Ag  and 
Cu  made  a  l)attery  to  such  a  degree  that  no  consistent  results  could  be 
obtained.  A  considerable  amount  of  Ag  was  deposited  on  the  Cu  elec- 
trodes. Kvidently  a  very  dilute  solution  would  be  more  likely  to  give 
results.  The  most  satisfactory  solution  used  was  made  by  diluting  3  cc. 
of  the  Cu  SO^  solution  used  at  first  to  100  cc. 

In  Table  V  the  radium  was  placed  alternsilely  upon  X  and  S  and 
readings  taken  every  two  minutes. 

Table  V. 

Radium  on  S.  Radium  on  N. 

—  .6  —  .8 
-t  1  H  1-2. 

—  .7  —  .1 
H  l.«  —   .9 

—  fi  -1  1.5 
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Table  VI. 

Radinin  on  S. 

Radium  on  N. 

-r   .85 

— 

.6 

IJ\ 

—I 

.16 

-r  .10 

— 

75 

f  .66 

— 

.25 

-f   .4 

-h 

.5 

-f   .2 

— 

.75 

+  .25 

— 

.35 

-f   .5 

— 

.4 

+  .15 

— 

a^ 

-h   .5 

0 

-1-  .4 

— 

.6 

+  .1^ 

— 

.15 

-f  .3 

0 

4-    .5 

0 

r   .36 

— 

2 

+  .10 

0 

i-  .06 

i- 

.02 

-h   .65 

+ 

.05 

H-  .15 

-t 

.07 

f   .3 

— 

.1 

K  .15 

— 

.2 

-f   .16 

0 

+  .4 

0 

-f  .25 

0 

r  .07 

-f    .22 

r   .1 

.0 

-f-   .1 

0 

t    .1 

Several  uf  the  lists,  especially  Table  VI,  show  the  effect  of  the  drift 
of  the  needle. 

A  ninnbor  of  efforts  were  niad(?  to  overcome  this  difficulty,  none  of 
which  were  entirely  successful. 

One  entire  day  was  spent  tryinj?  to  ^et  data  for  a  curve  which  would 
show  the  influence  of  this  ever  present  hut  very  variable  factor.  In  the 
first  four  readinj^s  of  Table  VII  the  drift  was  taken  every  five  or  six 
minutes  and  the  succeeding  readings  were  with  the  radium,  readings 
ever.v  minute. 

8— A.  OF  SOIRNCK. 
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Table  VII. 

Time. 

Delltfctioii.               Ainouut  of  deflection. 

6  miu. 

40.25 

to  40.8                            4- 

.17 

5  mill. 

40.  H 

to41.3                             -h 

.5 

«  miu. 

41.3 

to4l                                 — 

.3 

r>  miu. 

41 

to  41.3                             + 

.3 

Radium  ou  S. 

Detioctiou. 

Rv 

suit. 

Radium  011  N. 

Result 

41.3    to  41.6 

■v 

.3 

(41.9    to  41.9 

0 

1. 

i  41. «    to  41.75 

4- 

.15 

2.  ^41.9    to  42.1 

—    2 

141.75  to  41.9 

-I- 

.15 

142.1     to  42.1 

0 

42  1    to  42.5 

-t- 

.4 

,  42.S2  to  42.8 

-f   .02 

3. 

i  42.5    to  42.75 

H 

.25 

4.    !  42.8    to  42.75 

4    .05 

L42.75to42.S2 

f 

.07 

1  42.75  to  42.68 

+  .07 

(42.«8  to  42.29 

.22 

(43       to  43.1 

—  .1 

5. 

]  42.9    to  43 

-f- 

.1 

G.  ^  43.1     to  43.3 
43.3    to  43.3 

0 

[43        to  43 

0 

0 

If  till*  jivcrajr*'  drill  was  really  iu»  ureatiT  tiian  that  obtalued  when 
siKM.-lal  elToi-t  was  made  lo  di'termim*  its  anmunt  it  wa.s  not  snfiifieiit  to 
balance  the  eoiisidi'iaiih'  c\ee.*^s  dI"  imsiiive  nadinjxs. 

Suuiinary:  or*  tin*  tntal  ihiihIht  <»f  readiji^-s.  ()1  \h'V  rent.  in<lk:ntod 
positive  n-sults,  2«)  per  (mmii.  wen*  lu'i/ative,  and  \:\  i»er  (tent,  were  zero. 
i.  e.,  ^'ave  no  deHertion.  Of  the  total  amount  of  !h<'  detleetions  (omitting 
the  rather  <ini'stionably  lar^e  ones  in  'J'al»h»  \).  S'J  per  rent,  were  positive 
and  IS  iM»r  rent,  negative.  Ineludinu^  those  of  Tal»le  I.  IH)  i)er  rent,  were 
jiositive. 


A  Simple  Method  of  Measuring  Electrolytic  Resistance 


By  R.  R.  Ramsey. 


Ill  nieasuiiiijc:  the  resistance  of  electrolytes  the  back  e.  ni.  f.  or 
l>olarization  of  the  cell  is  always  a  troublesome  source  of  error.  The 
potential  of  the  terminals  of  an  electrolytic  cell  is  never  the  same  unless 
the  temperature,  concentration,  and  purity  are  absolutely  the  same  at 
both  electrodes.  To  avoid  this  error  various  methods  have  been  used, 
such  as  the  alternating  current  and  telephone  method. 

While  working  with  electrolytic  cells  it  occurred  to  me  that  the 
ever-present  and  troublesome  e.  m.  f.  might  be  utilized  in  a  very  simple 
manner  for  resistance  measurement.    This  method  consb^ts  of  placing  the 

r — =iij 

Figure  /. 

ctll  ill  series  with  a  resistance  box  and  mirror  galvanometer  and  taking 
readings  of  tlie  galvanometer  deflection  with  several  resistances  in  the 
box.  From  these  readings  the  cell  resistance  can  be  determined  by 
solving  for  Kc  in  the  two  o(|uations, 

E 

and 

E 

K^*  =  R2_|-   Rg  ^   Re 

U;r,  tlie  gnlv.niometer  n'sistniice  l>eing  known.  A  preferable  method 
is  to  plot  box  resistance  as  a  basis  and  the  reciprocals  of  galvanometer 
(letiection  as  onlinates.  The  inlercept  on  the  X  axis  being  Re  +  Rg, 
from  wliicli  Uc  can  be  found. 

The  speeilic  resistance  can  be  found  from  the  resistance  and  the 
dimensions  of  tlie  cell  which  can  be  determined  by  filling  with  mercury 
or  water. 
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The  coll  was  umde  as  in  Fig.  I.  the  electrodes  being  made  of  cad- 
mium amalgam.  By  placing  the  two  ends  in  water  baths  the  two  ends 
can  be  kept  at  a  constant  small  diflPerence  of  temperature,  thus  keeping 
the  e.  m.  f.  constant.  Tho  following  data  and  curve  (Fig.  II)  are  for  a 
cell  filled  with  10  per  cent,  solution  of  cadmium  sulphate. 


Leugtii  of  cell 99  cm. 

Cross  section 277  sq.  cm. 

1 
Box  Resistance.  Galv.  Def.  Def. 

0    ohms.  0.99  .166 

5000  4.68  .218 

9000  390  .256 

From  curve  Re  -f  Rg  =  17470  ohms. 
Rg  —  225. 

a      ry     '  ^                  17470  X  .277        ,^  ^    , 
Sp.  Resistance  p  = ^ —  48.3  ohms. 

"9. 
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Some  Pbcdliaritibs  of  Electric  Sparks  Across  Short 
Spark  Gaps. 


By  R.  R.  Ramsey. 


Bloudlot,  in  his  work  on  N-rays,  used  a  very  feeble  spark  gap.  In 
our  attempts  to  repeat  Bloudlot's  work  Mr.  W.  P.  Haseman  and  I  found 
some  very  interesting  plienomena  wliich  affected  the  sparking  distance 
and  consequently  tlie  intensity  of  the  spark.  Tlie  fact  that  we  were  not 
able  to  repeat  Bloudlot*s  experiments  has  led  mo  to  make  some  further 
investigation. 

T.  J.  Bowlker  (Phil.  Mag.,  8,  p.  487,  1904),  has  worked  with  long 
spark-gaps,  1  cm.  to  10  cm.  in  length,  and  has  obtained  some  very  curious 
results. 

The  work  here  described  was  with  a  spark  gap  between  platinum 
wires  .45  mm.  in  diameter  and  never  more  than  i  mm.  apart. 

The  spark-gap  was  provided  with  a  micrometer  so  as  to  make  length 
anything  desirable.  The  gap  was  connected  to  the  secondary  coil  of  a 
1-inch  induction  coil.  The  current  in  the  primary  coil  was  cut  down  by 
means  of  resistance  until  the  sparking  distance  was  very  small.  The 
gap  was  opened  to  the  point  where  the  sparking  Juj»t  ceased  and  the 
effects  of  various  objects  were  tried.  When  one*s  hand  or  finger  was 
brought  within  1  cm.  of  the  gap  the  sparks  appeared.  This  was  attrib- 
uted to  heat.  A  lighted  match  had  the  same  effect  as  did  one*s  breath 
or  a  current  of  hot  air.  A  rod  of  glass  or  of  brass  which  had  been  in 
the  same  room  caused  the  effect.  Any  object  brought  near  the  gap 
caused  an  increase  of  the  number  of  sparks. 

A  No.  20  copper  wire  15  cm.  long  caused  an  Increase  when  brought 
near  the  gap  or  when  it  was  allowed  to  touch  one  of  the  electrodes  a 
short  distance  from  the  gap.  The  effect  was  more  noticeable  when  the 
wire  was  In  contact  with  the  negative  terminal.  Touching  the  electrode 
five  centimeters  from  the  wire  had  no  effect  The  effect  was  more  marked 
when  the  wire  was  at  right  angles  to  the  gap  than  when  placed  parallel 
to  the  gap. 
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Gas  Burners  and  Standards  of  Candle-Power. 


By  R.  R.  Ramsey  and  Hiromitsu  Oi. 

It  seems  to  be  taken  by  common  consent  that  16-candle-po-wer  gas 
means  that  the  candle-power  of  the  lamp  burning  the  particular  gas 
should  be  10  candle-power  when  the  rate  of  consumption  is  5  cubic  feet 
l)or  hour  at  1-inoh  water  pressure.  The  kind  of  burner  used  is  more  or 
loss  an  open  (luestion.  The  fishtail  burner  is  specified  by  some  of  the 
older  authorities.  The  common  practice  of  gas  companies  seems  to  be 
to  use  an  Argand  or  circular  burner  with  a  chimney.  The  question 
"What  is  the  candle-power  of  the  gasV"  is  one  of  considerable  moment  at 
the  present  time.  Dr.  Foley,  of  the  Department  of  Physics,  Indiana 
University,  has  been  employed  by  the  city  of  Bloomington  during  the  last 
two  years  to  make  monthly  reports  of  the  gas  supplied  to  the  city.  As 
a  result  of  these  measurements  suit  has  been  brought  to  annul  the  fran- 
chise of  tlie  gas  company.  Indianapolis  has  its  gas  troubles.  Almost 
every  city  seems  to  have  more  or  less  trouble  with  gas.  The  fact  that 
the  burner  used  on  the  Bloomington  gas  company  photometer  gave  higher 
values  than  a  standard  fishtail  burner  and  that  commercial  Argand 
burners  gave  results  consistent  with  the  fishtail  burner,  suggested  the 
experiments  which  were  carried  out  by  Mr.  Oi.  The  work  consisted  in 
changing  the  air  supply  and  the  number  of  openings  in  the  commercial 
Argand  gas  burners  and  comparing  the  candle-power  to  the  candle-power 
given  by  the  standard  fishtail.  The  Argand  burner  used  had  30  openings 
in  a  circle  of  2.2  cm.  diameter  and  used  a  chimney  5  cm.  In  diameter. 
The  one  used  by  the  gas  company  had  24  holes  in  a  circle  §  the  diameter 
of  the  commercial  burner,  and  used  a  chimney  §  the  diameter  of 
the  commercial  chimney.  The  air  supply  in  the  burner  was  largely 
through  the  center,  while  the  commercial  was  supplied  about  equally 
inside  and  outside  the  cylindrical  flame.  The  supply  of  gas  was  regu- 
lated by  regulating  the  pressure  of  the  gas  by  an  automatic  regulator. 
The  results  will  be  given  by  means  of  curves  where  candle-power  is 
plotted  against  the  consumption  in  cubic  feet.  Since  the  quality  of  the 
gas  was  variable  a  curve  for  the  standard  fishtail  was  taken  for  each  set 
of  observations. .  Fig.  I  gives  the  curves  for  three  burners  with  the  actual 
values  shown  by  points.    The  points  in  triangles  [s^  are  for  the  standard 
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flshtail  tip.     Points  in  squares  Clill  are  for  a  slotted  lava  tip  or  bat-wing 
burner.    Points  in  circle  0  are  for  Argand  burner  No.  1. 

In  Fig.  II  are  the  mean  values  reduced  to  a  standard   basis,  namely, 
13.6  cubic  feet  gas,  the  mean  values  of  the  gas  throughout  the  experi- 


IX 


/o 


^^ 


iuout»  as  shown  by  the  standard  flshtail  buruer.  Burner  No.  I  was  a 
comuiercial  burner,  with  the  air  supply  almost  all  out  off  from  the  out- 
side of  the  cylindrical  flame.  Burner  No.  II  was  a  commercial,  with  the 
holes  closed  with  copper  plugs,  or  18  holes  open.    Burner  No.  Ill  had  one- 
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third  the  holes  closed,  or  24  holes  open.  Burner  No.  IV  ..^n  24  holes  and 
almost  all  the  outside  air  cut  off.  No.  V  was  a  combination  of  Nos.  1 
and  III.  From  the  curve  we  see  that  with  13.6  candle-power  gas  (stand- 
ard tip)  No.  II  gives  14.2  candle-power,  No.  Ill  gives  15.6,  No.  I  gives 
10  candle-power,  and  No.  IV  gives  16.4  candle-power. 


If  by  simply  manipulating  the  burner  13.6  candle-power  gas  can  be 
raised  to  16.4  caudle-power,  or  20  per  cent,  it  is  high  time  that  ciome 
definite  and  authoritative  action  is  taken  to  define  the  standards  for  gas 
measurement. 
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Preliminary  Notes  on  an  Almost  Extinct  Native  Disease. 
Trembles  or  Milk-Sickness. 


By  Robert  Hessler. 


(Abstract. ) 

The  paper  gave  a  detailed  account  of  a  five-year  search  for  the  cause 
of  the  above  named  affection — known  as  "trembles"  in  animals,  or  as 
•'millc-siclvness"  when  transmitted  to  man  by  the  milli  of  an  affected 
animal  or  on  eating  the  flesh. 

The  disease  was  formerly  common  and  severe,  but  today  cases  are 
seldom  seen.  Five  years  ago  a  number  of  cattle  were  affected  and  died, 
a  farmer's  family  also  suffered  after  using  the  milk  of  a  cow  whose  calf 
died  of  tlie  trembles;  the  family  recovered. 

In  the  fall  of  1905  two  horses  grazing  in  an  Infected  area  became 
si(*k;  one  died,  the  other  recovered  under  active  medicinal  treatment. 
From  the  blood  of  the  latter  pure  cultures  of  a  fungus  were  obtained. 
(Cultures  in  tubes  were  exhibited.) 

On  the  first  examination,  Octol)er  10,  1005,  the  blood  contained  spore- 
like bodies  in  abundance  and  ^mall  yeast-like  bodies  enclosed  in  poly- 
nuclear  leucocytes;  the  former  rapidly  decreased  and  disappeared  in  a 
few  days,  while  the  yeast-like  bodies  increased  and  later  on  diminished 
and  disappeared  by  the  time  the  horse  recovered  (Novenilier  19). 

Drawings  of  the  organisms  in  the  blood  and  of  cultures  in  hanging 
drops  were  shown.  The  pathogeny  is  now  being  worked  out;  the  occurrence* 
of  the  fungus  in  nature  (in  certain  wet  shaded  ravines)  will  be  investi- 
gated in  the  futun*. 
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Notes  on  the  International  Botanical  Congress  of  1905. 


By  J.  O.  Arthur. 


Interiiutioual  botauk'al  congresses  have  been  held  at  different  times 
iluring  the  last  half  century.  Thej'  have  originated  under  various 
auspices,  and  for  various  i)un)oses,  but  until  the  one  held  in  Vienna 
during  the  last  summer  none  had  had  direct  connection  with  a  preceding 
congress.  Heretofore  at  cacii  such  gathering  papers  have  been  read, 
suggestions  made,  and  resolutions  passed,  but  no  mandatory  power  was 
exercised.  For  want  of  a  stable  and  self -peri)etua ting  organization  based 
upon  a  system  of  representation  having  the  approval  of  botanists  in 
general,  it  has  been  impossible  to  make  rules  for  guidance  in  any  line  of 
botanical  activity  which  any  large  number  of  botanists  would  accept  as 
authoritative. 

At  the  congress  held  in  Paris  in  11K)0  stei>s  were  talien  to  make  the 
organization  a  permanent  one,  the  proper  officers  and  committees  were  ap- 
pointed, and  the  adjournment  was  taken  to  meet  again  in  Vienna  in 
1005.  There  are  many  ways  in  Avhich  a  properly  constituted  body  speak- 
ing with  authority  could  be  of  inestimable  service  in  directing  the  activity 
of  the  botanical  Avorld.  But  in  one  matter  there  has  been  for  a  long 
time  a  practically  unanimous  opinion.  It  is  believed  that  only  by  means 
of  such  an  organization  can  order  be  brought  out  of  the  present  state  of 
confusion,  annoyance,  and  endless  discord  that  exists  in  regard  to  the 
"hispid  question"  of  nomenclature.  For  a  long  time  modern  botanical 
nomenclature  was  guided  by  tiie  dictum  of  the  De  Candolles,  repre- 
senting the  French  iM?ople,  and  the  llookers,  and  in  America  Asa  Gray, 
representing  the  English  people.  But  as  knowledge  and  the  numbers  of 
workers  increased  the  subject  became  too  great  to  be  dominated  by 
individuals,  and  control  passed  to  the  great  centers  of  activity,  Berlin 
for  the  Germans,  Kew  for  the  English,  Geneva  for  the  French,  and 
what  has  been  denominated  the  Neo-Amerlcan  school,  with  its  center  In 
New  York,  for  most  Americans;  although  a  few  strong  individual  workers 
still  are  able  to  be  heard  in  opposition  to  all  of  these.  The  convenience 
of  a  uniform  set  of  names  for  plants,  and  the  inconvenience  of  repeated 
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changes  and  lack  of  recognized  authority,  are  too  great  to  let  this  con- 
fused state  of  affairs  continue  indefinitely.  The  hackneyed  theme  of 
nomenclature  was  therefore  a  prominent  incentive  for  the  establishment 
of  an  international  society,  and  in  the  arrangement  of  its  first  deliberate 
program  received  large  attention. 

The  meeting  at  Vienna  began  on  Sunday,  June  11,  1905,  with  the 
opening  exercises  of  the  exhibition  held  in  connection  with  the  congress. 
This  was  a  large  exhibition  and  very  attractive  and  interesting,  both  to 
botanists  and  the  general  public.  It  contained  extensive  displays  of 
apparatus,  books,  charts,  colored  plates,  special  herbarium  sets,  dried  and 
living  fungi  and  algae,  pure  cultures  of  various  kinds  illustrating  par- 
ticular kinds  of  investigations,  historical  matter,  such  as  manuscripts, 
portraits  and  the  working  outfit  of  early  botanists,  and  numerous  other 
classes  of  objects,  too  many  to  be  even  enumerated.  Each  morning  of 
the  following  week  a  demonstration  in  some  line  of  work  made  a  valuable 
feature  in  itself.  Probably  no  single  botanical  display  has  ever  equalled 
this  one  in  the  variety  and  value  of  its  objects  or  in  sustained  interest. 

The  formal  opening  of  the  congress  took  place  on  Monday  morning  in 
the  great  hall  of  the  university  with  much  ceremony  and  pomp.  In  the 
aftenioon  the  nomenclature  section  of  the  congress  was  organized  in  the 
lecture  room  at  the  botanical  garden.  Every  morning  and  afternoon 
during  the  remainder  of  the  week  the  congress  listened  to  scientific  papers 
by  eminent  scholars  of  Europe  and  America,  and  every  afternoon  for  five 
days  the  nomenclature  section  met  promptly  and  worked  late  in  a  most 
methodical,  businesslike  manner,  trying  to  solve  some  of  its  problems. 

The  social  events  of  the  week  were  a  notable  part  of  the  congress. 
They  opened  with  a  reception  on  Sunday  evening;  and  every  evening 
following  had  receptions,  parties  at  the  opera  or  in  the  park  or  at  the 
Rathskeller  in  bewildering  profusion.  Many  short  excursions  to  places 
of  scientific  interest  were  also  arranged  for  the  latter  part  of  some  of 
the  afternoons.  The  visiting  ladies,  presumably  not  deeply  engrossed 
by  the  scientific  side  of  the  congress,  were  taken  out  for  drives  and  to 
visit  art  galleries,  etc.,  in  the  forenoon,  attended  teas  and  listened  to 
music  in  the  afternoon,  and  joined  the  men  in  the  evening.  Among  the 
social  features  must  be  classed  the  long  excursions  arranged  by  the 
congress,  a  number  preceding,  and  others  following  the  week  of  the 
sessions,  each  occupying  from  a  few  days  to  a  month  or  more. 
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All  the  events  and  exercises  of  the  congress,  unless  we  except  the 
nomenclat.«re  section,  bore  d  close  resemblance  to  the  large  gatherings 
of  scientific  bodies  which  are  now  common  on  both  sides  of  the  Atlantic. 
The  deliberations  over  nomenclature  partook  much  more  of  the  nature  of 
a  business  organization.  Each  participant  was  the  accredited  representa- 
tive of  one  or  more  botanical  establishments  or  societies,  or  was  a  govern- 
ment representative,  and  was  entitled  to  a  corresponding  number  of 
votes.  Each  participant  had  before  him  a  quarto  pamphlet  of  one  hun- 
dred and  sixty  pages,  printed  in  four  columns.  This  had  been  prepared 
bj'  a  commission  apijointed  at  the  l*aris  congress  of  1900.  In  one 
column  were  the  rules  of  nomenclature  adopted  at  the  Paris  congress  of 
1807,  which  have  been  the  only  general  rules  for  guidance  in  the  naming 
of  plants  botanists  have  so  far  had,  which  by  the  growth  of  the  science 
greatly  needed  revision,  if  indeed  they  did  not  require  complete  re- 
writing. In  another  column  were  the  modifictitions  or  additions  suggested 
by  various  societies  and  individuals  since  the  appointment  of  tlie  com- 
mission. The  third  column  contained  various  comments,  and  the  fourth 
column  embodied  the  recommendations  of  the  commission.  This  guiding 
document  was  wholly  in  French,  and  the  official  language  of  the  congress 
was  also  French.  On  each  side  of  the  presiding  officer  sat  a  vice-presi- 
dent, one  repeating  motions  and  remarks  in  English,  and  the  other  in 
German,  whenever  deemed  necessary,  that  all  might  fully  understand 
the  proceedings  and  vote  effectively.  No  language  was  barred  in  dis- 
cussion, but  practically  only  French,  (ierman  and  Euglish  were  heard, 
and  tliese  in  nearly  equal  proportion. 

Great  earnestness  was  manifested;  this  with  the  lively  debate,  rapid 
passage  of  motions,  and  the  strain  of  listening  to  three  intermixed 
languages  made  it  a  memorable  occasion  to  the  hundred  or  more  par- 
ticipants. But  the  interest  was  deeper  than  the  surface  or  the  day.  The 
most  influential  workers  in  systematic  botany,  with  the  exception  of 
Englishmen,  who  stand  strangely  aloof  from  participation  in  any  organ- 
ized efforts,  were  lending  their  best  endeavors  to  effect  a  substantial  ad- 
vance in  nomenclatorial  practice.  From  the  American  standpoint  the 
results  were  not  all  that  were  hoped  for,  action  being  particularly  con- 
servative. But  there  has  been  a  distinct  advance,  and  of  such  a  nature 
that  the  evolution  of  a  substantial  system  is  confidently  assured  through 
the  future  activity  of  the  society. 
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The  first  action  of  tlie  organized  l)ody  was  to  exclude  cryptogams, 
mosses  and  liverworts  from  present  consideration  and  place  these 
groups  in  the  hands  of  a  special  committee  for  a  future  report.  A  com- 
mittee was  also  appointed  to  consider  the  nomenclature  of  fossil  plants. 
In  the  main  the  rules  of  18(57  were  approved,  and  the  working  of  the 
law  of  priority  strengthened.  Wliat  to  Americans  seem  liice  undue  con- 
cessions to  tlie  old  order  of  things  were  the  decisions  to  exempt  from 
the  rule  some  400  generic  names  now  in  use.  and  to  disqualify  specific 
names  which  duplicate  the  generic  name,  as  Linaria  Linaria.  etc.  It 
was  voted  by  a  moderate  majority  that  beginning  with  liXiS  descriptions 
mu«t  be  in  Latin  to  constitute  public-it  ion,  except  in  works  whose  publi- 
cation was  begun  before  that  date  and  not  fully  completed.  It  is  believed 
by  American  botanists  that  the  greatest  shortcoming  of  the  congress  was 
the  failure  to  recognize  the  value  of  generic  tyiws.  which  constitute  an 
advance  in  systematic  methods  that  is  certain  to  find  favor  as  soon 
as  well  understood. 

The  proceedings  of  the  congress  will  appear  in  due  course  of  time  in 
two  printed  volumes,  the  first  containing  the  decisions  regarding  nomen- 
clature, and  the  second  the  scientific  papers  read. 

If  one  were  to  name  the  most  important  achievement  of  this  con- 
gress, it  would  undoubtedly  be  the  promotion  of  fraternity  among  active 
botanists  In  such  a  manner  as  to  lead  to  effective  organization.  Over 
GOO  members  of  the  congress  were  registered,  of  which  fully  two-thirds 
may  be  denominated  professional  botanists,  and  half  of  these  were  men 
whose  names  are  known  to  everyone  familiar  with  ciuTont  botanical 
literature.  It  w^as  a  more  truly  representative  gathering  than  ever  before 
discussed  botanical  problems  of  world-wide  interest.  Those  in  attendance 
considered  the  meeting  highly  successful,  and  this  spirit  of  good-will 
toward  the  movement  for  a  permanent  authoritative  organization  is  one 
of  the  bright  auguries  for  the  advancement  of  botanical  science  in  many 
ways.  The  next  meeting  of  the  congress  will  be  at  Brussels  in  1010,  and 
the  meeting  following  that  may  confidently  be  expected  to  be  held  in 
America. 
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Methods  Employed  in  Uredineal  Culture  Work. 


By  Frank  D.  Kern. 


The  first  researches  which  proved  a  positive  relationship  between 
the  differont  fniit-forins  of  the  Uredinalos  not  only  played  an  important 
role  in  the  classification  of  those  fungi,  but  invested  a  further  study 
with  much  interest.  A  flowering  plant  which  would  produce  even  two 
separate  and  distinct  sorts  of  fruit  would  indeed  be  a  curiosity,  and  yet 
these  parasites  exliibit  from  one  to  four  kinds  of  fruiting  bodies,  and  many 
of  them,  seemingly  to  vary  tiieir  existence,  possess  the  power  of  living 
upon  two  entirely  unliice  hosts.  Further  attempts  at  classification,  as 
well  as  all  economic  efforts  to  control  the  pests  have  demonstrated  a 
necessity  for  a  more  intimate  knowledge  of  the  life-history  of  these 
parasitic  plants.  The  connection  between  the  different  stages  in  a  life 
cycle  is  best  shown  by  means  of  cultures,  and  the  scientific  importance 
of  these  inoculation  experiments  can  not  be  overestinmted. 

Among  the  immediate  advantages  to  be  gained  is  the  connecting  of 
unattached  accia  with  their  later  stages,  and  to  ascertain  the  range  of 
hosts.  Some  rusts  are  doubtless  restricted  to  single  species  of  hosts, 
both  for  their  accial  and  telial  forms,  but  since  cultures  have  shown 
that  some  heterm^cious  species  may  have  their  aecial  hosts  belonging  even 
to  different  families  of  plants,  it  is  evident  that  exact  relationships  can 
be  established  only  by  morphological  characters  and  field  observations, 
affirmed  by  artilicial  cultures.  In  the  autoecious  si)ecies  it  is  sometimes 
imi)ossible  to  toll  how  many  spore  forms  there  may  be.  Kuch  a  specimen 
can  not  be  placed  in  its  proper  species  on  account  of  the  close  resem- 
blance of  some  isolated  spore  forms.  Cultures  offer  a  ready  solution 
to  this  problem. 

Althougli  the  various  processes  in  the  cultivation  of  the  rusts  are 
comparatively  simple,  so  little  has  ever  been  said  regarding  the  apparatus 
and  methods  employed  that  a  more  detailed  account  does  not  seem  out 
of  place. 

The  spring  months  are  the  period  when  most  of  the  work  must  be 
done,  as  this  is  the  normal  germinating  period  for  the  resting  spores,  and 
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is  also  the  active  growing  season  for  tlie  host  plants.  Any  sort  or  spores 
can  be  employed  for  the  experiments  and  the  methods  vary  accordingly. 
A  smaller  portion  of  the  work,  with  urediniospores  and  teliospores  which 
germinate  at  once,  may  be  carried  on  throngh  the  summer  months  and 
early  autumn. 

The  best  success  has  been  attained  through  the  sowing  of  teliospores 
which  give  rise  to  pycnia  and  necia  in  turn.  All  grass  and  sedge  rusts 
furnish  telial  material,  and  since  they  are,  with  a  single  exception,  known 
to  be  heteroecious,  any  collection  affords  culture  material.  Teliospores 
are  usually  resting  siwres  and  normally  retain  their  viability  through  the 
winter.  Collections  made  in  the  fall  and  kept  in  a  warm,  dry  room 
during  the  winter  usually  fail  to  germinate.  The  freezing  temperature  of 
the  outdoor  atmosphere  does  not  seem  to  be  detrimental,  and  some  plan 
to  prevent  the  specimens  from  thoroughly  drying  is  a  necessitj-.  Cloth 
packets  are  to  be  preferred  to  pai)«r,  as  they  do  not  take  up  moisture  so 
rapidly  and  allow  a  better  circulation  of  air.  These  packets  may  be 
hung  out  of  doors,  or  an  unheated  shed  without  a  floor  seems  to  furnish 
good  conditions.  The  material  put  up  in  this  manner  may  be  sprayed 
occasionally  in  the  fall  and  winter,  but  an  effort  must  be  made  to  keep 
them  in  a  uniform  condition.  Collections  made  in  the  early  spring  after 
they  have  wintered  over  in  the  field  usually  sliow  vigorous  germination. 
Late  spring  collections  are  of  less  value,  as  the  most  vigorous  are  liable 
to  have  grown  in  the  field.  Spores  collected  as  early  as  July  and  August 
have  been  brought  to  germination  and  have  i)een  sown  with  success, 
but  October  and  November  collections  survive  throngh  the  winter  better. 
In  the  spring  the  packets  are  brought  into  a  warm  room  some  little  time 
before  conditions  outside  are  favorable  for  growth,  and  after  a  few  days 
of  warmth  and  moisture  some  of  the  spores  will  show  signs  of  growth. 
The  packets  may  be  sprayed  and  thrown  togetlier  in  heaps,  but  they  must 
1)0  spread  out  and  aire<l  and  cauticm  taken  to  prevent  molds  from 
starting.  The  material  in  germinating  condition  is  carefully  separated 
from  that  not  yet  ready  to  germinat(\ 

If  negative  results  are  to  l)e  given  any  Aveight  tiie  spores  must  be 
tested  just  before  a  sowing  is  made  to  ascertain  if  they  are  in  ger- 
minating condition.  Teliospores  of  rucciniaceous  siiecies  are  tested  by 
means  of  a  hanging  drop  culture.  In 'a  space  of  twenty-four  hours  viable 
si)ores  push  out  germinating  tubes  which  are  readily  made  out  with  the 
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microscope  under  the  ordinary  high  power.  Melampsoraceous  species 
are  best  tested  in  a  moist  chamber,  such  as  a  Petri  dish,  without  being 
removed  from  the  host  Growth  can  be  detected  by  the  unaided  eye,  or 
with  a  hand  lens,  by  means  of  the  light  yellow  sporidla  which  cover  the 
sori,  making  them  appear  pulverulent  Instead  of  waxy.  Tellospores  of  such 
species  as  the  Coleosporiumfi  germinate  as  soon  as  mature,  which  is  in 
the  fall  of  the  year.  They  are  sown  when  fresh  knd  if  suspended  over  a 
slide  iu  a  moist  chamber,  the  sporidia  drop  upon  it,  and  their  germination 
can  in  turn  be  observed  with  the  aid  of  the  microscope. 

For  indoor  experiments,  small  but  vigorous  growing  potted  plants  are 
used  as  trial  hosts.  Since  the  pots  must  be  handled,  it  is  desirable  to 
select  plants  with  as  small  roots  as  possible  and  still  have  them  maintain 
their  vigor.  The  tops  are  placed  under  bell-Jars  when  the  spores  are 
sown,  and  in  order  to  have  them  cover  more  readily  all  extra  foliage  is 
carefully  pruned  away.  A  few  young  and  vigorous  leaves  are  all  that  \b 
required. 

The  manner  of  applying  the  spores  to  the  plants  difTers  slightly  ac- 
cording to  the  kind  of  spores.  If  they  are  aeciospores  the  leaves  bearing 
the  aecia  are  suspended  over  the  portions  to  be  infected,  in  such  a  manner 
that  as  the  spores  fall  from  the  cups  they  will  light  upon  the  desired 
area.  In  all  cases  the  host  plant  is  first  sprayed,  the  parts  which  will  not 
wet  being  rubbed  with  the  fingers  until  water  will  adhere.  The  spores  do 
not  need  to  be  placed  In  water,  in  fact  they  should  not  be.  Tellospores 
readily  begin  the  germination  process  in  water  but  seldom  form  their 
sporidia  there.  A  moist  surface  and  a  saturated  atmosphere  are  necessary 
factors  for  the  germination  of  all  kinds  of  spores.  Urediniospores  and 
tellospores  are  removed  with  a  knife  or  scalpel  blade,  care  being  taken 
to  apply  the  edge  to  the  sorus  in  such  a  manner  as  to  loosen  the  spore 
by  breaking  the  pedicle,  leaving  the  cell-wall  uninjured.  If  certain  areas 
to  which  the  spores  are  applied  be  marked  by  pieces  of  thread  the  watch, 
which  must  be  maintained  for  the  first  sign  of  infection,  will  be  greatly 
facilitated. 

To  secure  reliable  results,  It  must  be  positively  made  out  that  a 
plant  is  free  from  infection  when  a  sowing  is  made.  Wild  or  native 
plants  brought  in  from  the  field  or  garden  should  remain  in  the  green- 
house a  period  of  eight  or  ten  days  so  as  to  preclude  a  possibility  of  out- 
side infection. 

9— A.  OF  SOIINGK. 


After  the  application  of  the  spores  the  whole  plaut  is  covered  with  ft 
boU-jjir  and  set  in  a  shaded  place  for  a  period  of  three  days.  The  bell- 
jar  prevents  rapid  evaporation,  thereby  securing  the  necessary  condition 
of  moisture  during  the  germination  time  of  the  si)ores.  A  certain  amount 
of  warmth  is  desirable,  but  during  the  wiiole  period  the  plants  should  be 
screened  from  the  direct  rays  of  the  sun.  The  l)ell-jars  are  temporarily 
removed  each  day  to  allow  a  change  of  ah*  and  are  sprayed  on  the  inside 
..with  an  atomizer  l)efore  being  replac?ed.  After  the  second  day  the  plants 
can  l)e  spniyed,  but  previous  to  this  there  is  danger  of  washing  away  the 
s|M)n?s.  before  there  has  been  an  opiwrtunity  for  infection.  On  the  third 
day  the  IxMl-jar  is  removed  and  the  i)lant  changeil  to  a  location  where 
there  is  more  light,  in  order  that  growth  may  l>e  more  normal  and  ob- 
servation made  easier. 

A  lal>el,  bearing  the  date  of  the  sowing  and  the  name  of  the  species 
of' rust,  is  a  very  valuai)le  aid  to  the  observer  of  results.  If  the  infection 
is  a  successful  one  tJie  first  signs  are  usually  noticeable  in  five  to  ten  days, 
although  some  species  require  fifteen  days  or  even  longer.  Ordinary 
Puccihia  and  Uromyces  siK»cies,  such  as  the  grass  and  sedge  rusts,  usually 
develop  i)ycnia  in  six  or  eight  days,  the  aecia  following  alwut  an  equal 
length  of  time.  Some  sperles,  liaving  only  teliospores.  show  signs  of  in- 
fection in  four  or  five  days  by  nutans  of  yellow  spots,  recpiiring  twelve  to 
•fourt<H»n  days  to  d(»veh)i)  sjmrcs.  TJredinia  sometimes  do  n4)t  follow  the 
sowing  of  aeciospores  for  a  period  of  fifteen  days  or  more,  while  they  will 
reprodiKM*  themselves  in  five  or  six.  The  (lymnosporangiums  show  pycnia 
in  a  few  days  and  the  mycelium  may  keep  on  i)roducing  pycnia  for  a  con- 
siderable perio<l,  but  a  month  or  two  passes  before  the  aecia  appear. 
Many  of  th(»  specries  which  produce  their  aecia  on  the  evergreens  germi- 
nate their  teli<»siH)res  in  tin*  fall,  but  there  will  l>e  no  visible  sign  until  the 
aecia  devehip  the  next  spring,  as  the  pycnia  are  very  inconspicuous. 

The  procedure  throughout  is  a  simple  one.  No  sterilization  is  neces- 
sary, only  care  and  cleanliness.  Tin*  bell-jars  are  ready  for  use  a  second 
time  after  a  thorough  washing.  All  (n*gaui<'  matter  slumUl  be  removed  so 
as  to  avoid  the  starting  of  molds.  No  bits  of  rusted  material  can  lx»  left 
on  the  pots  or  shelves  near  the  plants  without  the  liability  of  a  stray  in- 
fection. As  soon  as  a  developing  si)ore  form  becomes  mature  it  should 
be  removed  for  the  herbarium  or  separated  from  the  plants  not  yet  show- 
ing infection.     In  all  cases  wh(M-e  it  is  the  object  to  test  the  range  of  a 
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species  it  is  always  wise  to  carry  a  controlled  experiment  witli  as  nearly 
similar  conditions  as  possil)le.  A  success  in  one  case  ami  a  failure  In  the 
other  can  then  usually  be  relied  on  as  representing;  the  actual  state  of 
affairs.  If  a  plant  fails  to  show  any  results  within  the  reasonable  time  it 
is  best  not  to  use  it  (linxln  until  a  sufficient  number  of  days  of  j?race 
have  passeil,  as  there  is  always  a  possibility  of  a  belated  infection. 

It  will  be  seen  that  care  in  execution  and  accuracy  of  observation  are 
tlie  main  features  in  this  work,  costly  apparatus  not  beinj?  required,  and 
it  is  hoi>ed  that  this  brief  description  of  the  operations  may  be  of  service 
to  those  interested  in  this  modern  method  of  studying  and  classifying:  this 
group  of  fungi. 
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The  Embryology  of  Melilotus  Alba. 


By  W.  J.  Young. 


In  the  space  assigned  to  this  paper  it  will  be  possible  to  give  but  a 
brief  outline  of  the  development  and  nutrition  of  the  flower,  embryo  sac 
and  embryo,  trusting  to  the  plates  to  make  clear  the  points  not  sufficiently 
explained  in  the  text. 

In  the  flower  of  Melilotus  alba,  the  common  white  sweet  clover, 
there  are  two  factors  which  interfere  with  the  orderly  successive  develop- 
ment of  the  floral  organs;  the  one  is  mechanical  and  is  due  to  the  crowd- 
ing of  the  flowers  on  the  side  of  a  stem  axis,  the  other  is  physiological 
and  ecological  and  depends  upon  th«  relative  use  of  parts  at  different 
times  in  the  development  of  the  flower;  the  one  interferes  with  the 
simultaneous  appearance  of  the  parts  of  the  same  cycle,  the  other  with 
the  acropetal  succession. 

Melilotus  forms  an  exception  to  most  of  Leguminosae  so  far  ex- 
amined, since  the  megaspore  mother  cell  develops  into  the  embryo  sac 
without  first  undergoing  tetrad  division.  The  development  of  the  latter 
differs  from  typical  cases  only  in  details.  When  the  eight-celled  stage  is 
reached,  the  embryo  sac  elongates  rapidly  toward  the  chalaza  at  the  same 
time  curving  strongly,  and  the  three  antipodal  cells  disappear.  The  egg 
cell  occupies  a  position  lateral  to  the  synergids.  The  polar  nuclei  lie 
close  together  near  the  egg  apparatus.  Their  fusion  takes  place  Just 
prior  to  fertilization,  before  the  pollen  tube  reaches  the  ovule. 

After  fertilization  the  primary  endosperm  nucleus  undergoes  several 
divisions  before  the  egg  cell  begins  to  divide.  The  latter  then  undergoes 
two  transverse  divisions,  resulting  in  a  terminal  cell  which  develops  into 
the  embryo  and  two  other  cells  which  give  rise  to  a  conspicuous  suspensor. 
The  embryo  follows  in  the  main  the  Capsella  type  of  development,  but 
with  two  important  differences,  viz.,  much  later  differentiation  of  the 
dermatogen,  plerome,  and  periblem,  and  the  absence  of  a  hypophysis 
derived  from  the  terminal  cell  of  the  suspensor. 

I>aek  of  space  prevents  more  than  the  merest  glance  at  the  facts 
observed  regarding  the  nutrition  of  the  embryo  sac  and  embryo.     In  its 
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earliest  stages,  tlio  embryo  sac  grows  at  the  expense  of  tlie  tissue  of  the 
micellus.  As  it  becomes  mature  it  Is  surrounded  by  a  definite  layer  of 
iietive  lookinjr  cells,  derived  from  the  inner  integument,  forming  a  nutri- 
tive jacket.  This  stage  is  characterized  by  the  storage  of  reserve  food 
to  supidy  tlie  rapid  growth  whidi  follows  fertilization.  St^irch  is  de- 
positeil  in  the  placenta  and  very  abundantly  in  the  micropylar  region  of 
both  integuments.  The  finiiculus  contains  no  starch,  since  it  is  the  path 
by  which  food  material  enters  the  ovule  and  it  is  important  that  it  should 
not  be  blocked  by  a  store  of  reserve  food. 

After  fertilization  the  nutritive  jacket  lH»comes  even  more  strongly 
developed,  especially  in  the  chalazal  region  on  the  side  of  tlie  sac  nearest 
the  funiculus.  The  ci'lls  of  the  inner  layer  have  a  characteristic  api>ear- 
ance.  They  are  roundeil  and  turgid,  their  protoi)lasm  is  vacuolated  and 
forms  a  thick  layer  lining  the  inner  ends  of  the  cells.  They  give  evi- 
dence of  great  activity  which  would  st»em  to  justify  the  conclusion  that 
they  are  the  cells  most  concerned  at  this  time  In  the  nutrition  of  the 
embryo  sac.  Later  there  appears  in  this  region  a  thick  mass  of  eiido- 
siwrm  which,  acting  as  an  haustorium,  rapidly  digests  and  absorbs  all 
tissue  with  which  it  comes  In  contact,  and  the  nutritive  jacket  is  natu- 
rally the  tlrst  i)art  destroyed.  The  location  of  the  starch-bearing  and  nou- 
starch-bearing  areas  at  this  stage  seems  to  justify  the  following  conclu- 
sions: Food  material  enters  the  ovule  In  solution  and  is  partly  stored  up 
and  partly  passed  on  to  th(»  chalazal  region  of  the  embryo  sac.  Moreover 
the  stored-ui)  food  supply  is  drawn  upon  by  the  nutritive  jacket  in  the 
chalazal  region.  Starch  does  not  appear  in  the  embryo  until  just  lK»fore 
the  cotyledons  appear,  when  a  small  (piantity  is  found  in  the  base  of  the 
embryo  and  also  in  the  susiH*n.sor.  In  later  stages  there  Is  a  scanty  sup- 
ply of  starch  In  the  ix^riblem. 

In  the  latest  stages  examined  starch  was  found  in  varying  (piantlties 
In  all  parts  of  the  tissue  outside  the  embryo  sac.  The  ovule,  which  might 
now  be  called  the  secMl,  was  sun*ounded  by  a  thick  membrane  of  col- 
umnar cells  extending  even  across  the  funiculus.  Inside  this  (*olumuar 
layer  in  the  region  of  the  funiculus  is  a  flattened,  fan-shai)ed  mass  of 
tracheid-llke  cells  of  irregular  form  having  reticulate  markings  on  their 
walls.  These  ab.sorb  food  material  through  the  funiculus  and  i)ass  It  on 
to  the  surrounding  tissues,  and  especially  tlirough  a  vascular  bundle,  the 
raphe,  to  the  chalazal  regkm  of  the  embryo  sac.    Surrounding  the  tracheid- 
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like  cells  in  tlie  later  8taj?e8  are  large  cells  seimrated  by  intercellular 
spaces,  which  contain,  besides  starch,  rather  large  granules  which  give 
the  test  for  proteids. 

Summary  and  Conclusion. 

The  following  conclusions  result  from  the  al>ove  observations: 

1.  The  order  of  appearance  of  the  priinordia  of  the  floral  organs  is 
sepals,  stamens,  carpel,  petals,  although  the  last  three  may  appear 
simultaneously. 

2.  The  energy  of  the  plant  is  directed  at  first  to  the  development 
of  the  .stamens  and  cari)el  at  the  expense  of  the  petals. 

3.  The  archesporium  becomes  differentiated  at  a  leather  late  stage. 

4.  The  tapetuni  divides  but  a  limited  number  of  times. 

5.  The  megaspore  mother  cell  gives  rise  to  the  embryo  sac  directly. 
(].     The  early  development  of  the  embryo  sac  is  typical. 

7.  The  antiiKKlnls  disappear  at  a  very  early  stage. 

8.  The  embryo  sac  increases  much  in  size  before  fertilization  and 
replaces  all  the  tissue  within  the  integuments. 

1).  The  egg  cell  is  i)laced  laterally  to  the  synergids.  The  latter  have 
striated  tii)s. 

10.  The  pohir  nuclei  do  not  fuse  until  just  before  fertilization.  Tlu» 
latttn*  is  a  rapid  pi*<K?ess. 

11.  Thf»  ovule  is  at  first  anatropous.  later  campylotroi)ous. 

12.  The  fertilized  egg  does  not  divide  until  there  are  several  endo- 
si>erm  nuclei  in  the  embryo  sac. 

13.  In  the  three-celled  proemljryo  the  terminal  cell  gives  rise  to  the 
entire  embryo  and  the  second  cell  to  the  mass  of  the  suspensor. 

14.  The  early  stages  in  the  development  of  the  embryo  are  of  the 
Capsc^lla  tyi)e.     The  dermatogen,  however,  appears  at  a  later  stage. 

15.  There  is  no  hyi>ophysis. 

l(i.  Tlie  embryo  sac  is  nourished  l>y  means  of  a  nutritive  jacket  de- 
rived from  the  inner  integument. 

17.  The  food  material  which  enters  the  ovule  through  tlie  funiculus 
is  partly  deposited  in  the  surrounding  tissues  and  partly  passed  on  to 
the  chalazal  region  of  the  embiyo  sac. 

18.  A  mass  of  endospenn  in  the  chalazal  region  of  the  embryo  sac 
acts  as  an  haustorium  in  the  later  stages  and  digests  the  surrounding 
tissue. 


136 

19.  After  the  formation  of  the  seed  coat  nutritive  material  passes 
from  the  parenchyma  of  the  funiculus  by  diffusion  through  the  columnar 
cells  of  the  seed  coat  into  the  tracheid-like  cells,  which  partly  distribute  It 
to  the  surrounding  tissue  and  partly  pass  it  on  through  a  vascular  bundle 
to  the  chalazal  region  of  the  embryo  sac. 
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Explanation  of  Figures. 

1.  Stem  lip   (a)  showing  origin   of  flowers   (f)   in   axils  of  bracts  (B) 

X  125. 

2.  Stem  tip,  later  stage,  showing  origin  of  flowers  and  the  primordla  of 

the  floral  organs;  (f)  flower,  (B)  bract,  (S)  sepal,  (St)  stamen. 
(c)  carpel.    X  125. 

3.  Single  flower  at  a  slightly  later  stage  when  the  petal  (P)  appears. 

X  125. 

4.  Still  later  stage,  indexed  as  above.     The  stamens  and  carpel  are  en- 

larging w^hile  the  petals  remain  small.     X  125. 

5.  Later  stage,  the  cavity  of  the  ovary  appearing;  (M)  microsporangium. 

X  125. 
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6.  Still  later,  the  ovules  (O)  have  appeared.    X  125. 

7.  Transverse  section  of  a  bud  at  about  the  time  the  embryo  sac  begins 

to  enlarge;  (S)  calyx,  (P)  petals,  (St))  stamens,  (c)  carpel.  (PI) 
placenta,  (V)  vascular  bundle.    X  75. 

8.  Ix)ngitudlnal  section  of  carpel,   same  stage  as  Fig.  9.     The  micro- 

tome section  Included  about  the  area  between  the  lines  a'b'.  X  345. 

9.  Section  of  carpel  along  the  line  ab.  Fig.  8.    The  folding  together  of 

the  sides  is  nearly  completed.    X  345. 

10.  Young   flower   showing  nearly   simultaneous  appearance   of   petals, 

stamens  and  carpel.     X  125. 

11.  Young  ovule,  sporagenous  tissue  not  yet  differentiated.    X  1460. 

12.  Archesporlal  cell.     X  1400. 

13.  Spore  mother  cell  and  tapetum.    X  1460. 

15.  Embryo  sac,  two-cell  stage.     X  1460. 

16.  Embryo  sac,  four-cell  stage.    X  1460. 

17.  Embryo  sac,  eight-cell  stage.     Cells  of  egg  apparatus  cut  from  the 

remainder    of    the    sac.      Antipodals    beginning    to    degenerate. 
X  1460. 

18.  Young  egg  apparatus  before  differentiation  of  egg.    X  1460. 

19.  Mature  embryo  sac.    The  egg  cell  lies  back  of  the  synergids.    Polar 

nuclei  fusing.    X  1460. 

20.  Same  stage  as  Fig.  19  but  sliowiug  the  position  of  the  egg  lateral  to 

the  synergids.     X  1460. 

21.  Embryo   sac  immediately  after  fertilization.     Neither   the   egg  cell 

nor  the  primary  endosperm  nucleus  has  divided.     (S)   synergid. 
X  010. 

22.  First   division   of   primary    endosperm    nucleus.      Egg   cell   still    un- 

divided.    X  1460. 

23.  Firet  division  of  primary  endosi>erm  nucleus.     Telephase.     X  1460. 

24.  Proembryo  of  two  cells.     X  610. 

25.  Proembryo  of  three  cells;  (s)  synergid.    X  610. 

26.  Same  stage  as  Fig.  25  showing  endosperm  with  radiating  character 

of  the  protoplasm  surrounding  the  nuclei.    X  610. 

27.  Embi-yo  of  two  cells.     X  610. 

28.  Embryo  of  eight  cells.     X  (>10. 

29.  Embrj'o  composed  of  two  layers  of  cells.     X  610. 

30.  Embryo  at  a  little  later  stage  when  the  dermatogen  begins  to  be 

distinguished.     X  610. 
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31.     P3iiiliryo  just  lK»fon»  ai»i>oannM.'e  of  c*ot.vU*ilons.    X  GIO. 

:V2,     Kiiibryo  after  jipiK»jiniii<t'  of  fotlyf*loiis:  \V\v)  ]>leroiu<\  iIVr»  i>erll»UMii. 

X  125. 
;W.     1^1  sp  of  (Miibryo  of  jilMUit  tlit»  siiiiie  stajre  as  FIjr.  :^2  Kliowinic  pleronie, 

porihleiii  and  rWatiou  of  t»nibryo  to  siis[H*nsor.     X  <ilu. 
.'54.     Y<iiinj|?  oviilo  of  aiiatr<»poiis  type.     X  12."). 
.T*.     Ovule  at  time  of  fertilization,  campy lotropous  tyiM»:  iX.  .T.»  nutritive 

ja(  ket.     X  125. 
3*».     Ovule  a  Hliort  time  afteT  fertilization,  showinjj  the  curvature  of  the 

eml>r>o  sac  and  the  extensive  development  of  the  nutritive  jacket. 

X  125. 
37.     Later  sta^e.  eml»ry(»  sac  nnn-li  curvi'd.  with   mass  of  endosiRn'iu   in 

chalazal  region.     X  75. 
.'i8.     Xutritlve  jacket,  same  sta^e  as  I^'i^.  35.     X  <no. 
31>.     Xutritlve  ja<'ket,  same  stajre  as  V\^.  3<».  micropylar  re;;ion.     X  <ilo. 
4<>.     Xutritive  jacket,  same  stajre  as  Via.  'M\.  chalazal  rejrion.     X  tilO. 

41.  Mass  of  (Mulosperni  servin;;  as  an  haustorinm  in  chalazal  rejrion  of 

embrj'o  sac.    Same  stajre  as  Fig.  37.     X  <>lo. 

42.  Section    in    re;rion    of   the   funiculus    in   the   i)Iane   of    the   mass   of 

tracheid-like  cells:  (Ti  tracheid-like  cells,  (Vi  rai)he.  (c»  columimr 
cells  of  seed  <-oat.  The  s<»ction  is  In  the  plane  indicattnl  by  the 
line  a'b';   Fig.  43  X  345. 

4:5.  Same  as  Fijr.  42  but  sli;;htly  earlier  and  in  a  plane  iK'ri>endlcular  to 
it  as  lndicate<l  by  the  line  ab.  (Ti  tracheid-lik<'  cells.  {V)  columnar 
cells  of  k«mm1  coat.  iC*)  columnar  <ells  of  funiculus.  (K)  paren- 
chyma of  funi<'ulus  in  path  of  fo<Ml  supply.     X  (»HK 

44-5<>.  Oistrlbutlon  of  stiirch  in  ovule.  Am(»unt  of  starch  is  indicate*!  by 
the  thickness  of  stipplinj;. 

44.  At  about  the  mejrasiM)re  stape.     345. 

45.  At  the  time  when  the  embryo  sac  begins  to  enlarge.     X  345. 
4(i.     At  the  time  of  fertilization.     X  125. 

47.     Soon  after  fertilization.     X  125 

4S.     At  a  considerably  later  stage.     X  125. 

40.     In  embryo  just  before  formation  of  cotyledtms.     X  75. 

5().     In  ovule  and  embryo  at   a  much   lat<'r  stage;  iCj  columnar  cells  of 

seed   coat,   (V)   raphe.   (Ti   tracheid-like  cells.  \v)   reserve  protehl. 

X  75. 
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Oxydase  in  Wheat  Grains. 


By  Katherine  Golden  Bitting. 


Ill  many  set»<l.s  tlu'  eiiihryo  is  iiroviih'd  with  n  store  of  ivsorvo  food 
fornu'd  by  tlie  parent  pFaiit  before  the  separation  of  the  seed.  In  the  dor- 
mant seeds  tlie  enzymes  are  usually  in  minute  quantities  as  they  are  not 
netnled,  but  wiien  the  food  is  neeiled  duriuj^  tlie  ji^ermi native  process,  the 
enzymes  are  more  stronjfly  develoiK»d,  the  emljryo  dvelopinjr  itself,  and 
also  deveh)pinp  enzj-mes  to  i)rovide  food  in  suital»le  form. 

A  series  of  experiments  were  eonduoted  to  determine  tin*  enzymes 
in'esent  in  dormant  wheat  seed,  and  its  i)arts,  and  also  in  tlu»  jrerminated 
seed.  The  material  for  the  experiments  was  obtained  from  a  flour  mill, 
and  consisted  of  whole  wheat  flour,  ordinary  white  flour,  l>ran,  shorts, 
and  the  unground  grain. 

Water  extracts  were  made,  ^J^i  grams  of  flour  iM'ing  wsahI  with  1(K) 
cubic  i'entimeters  of  distilled  water,  with  tlie  whole  flour,  and  the  white 
flour,  \T)0  cubic  centimeters  of  water  with  the  shorts,  ami  240  cubic 
centimeters  of  water  with  the  bran.  Tlie  amount  of  water  was  varied 
in  order  to  make  them  of  as  nearly  as  jiossilile  equal  moisture,  the  shorts 
and  the  bran  requiring  more  than  the  others.  The  mixtures  were  allowed 
to  stand  for  12  hours,  and  were  tlieii  flltered.  Powdered  thymol  was 
used  to  prevent  deconqiosition.  (irlycerine  extracts  were  also  made,  but 
were  so  much  weaker  in  their  action  than  the  water  extracts,  that  they 
were  abandoned. 

To  determine  the  changes  in  enzymic  action  due  to  the  germiuative 
process,  wiieat  was  germinated  for  different  perio<ls,  the  grain  being 
jilaced  on  moist  paiK»r  under  a  bell  jar,  and  kept  at  room  temperature.. 
At  the  end  of  the  given  period  the  grain  wa.s  pounded  in  a  mortar,  then 
the  enzymes  were  extracted  for  three  days  with  water  to  which  chloro- 
form was  added,  after  which  the  extracts  were  filtered.  The. periods  of. 
germination  were  tliree,  Ave.  six.  and  ten  days  resiK»ctively.  Fifty 
grains  of  wheat  grains  were  used  in  eacli  case,  and  for  the  extraction 
;;^<K)  <ijl)ic  centimeters  of  distilled  water. 
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The  extracts  were  slightly  add  from  the  ungerminated  grain,  as 
shown  by  litmus,  and  more  strongly  acid  from  the  germinated  grains. 

In  obtaining  the  extracts  from  the  various  parts  of  the  grain,  the  re- 
sulting liquids  showed  differences  in  color.  The  extract  from  the  White 
flour  was  colorless,  while  that  from  the  whole  wheat  was  a  straw  color, 
that  from  the  bran  was  slightly  darker,  and  from  the  shorts  darker  still, 
so  that  one  could  recognize  the  extracts  from  their  colors.  The  extracts 
from  the  germinated  wheat  grain  were  a  pronounced  broivn  color,  the 
colors  varying  in  depth  with  the  time  of  germination  up  to  six  days,  the 
six  days  being  the  darkest,  beyond  that  no  differences  were  appreciable. 
This  was  uniform  in  all  the  extracts  made,  so  that  like  the  extracts  from 
the  parts  of  the  grain,  the  extracts  from  the  germinated  grains  could  be 
separated  from  one  another  by  the  degree  of  discoloration.  Then  again, 
sections  of  the  wheat  seeds,  of  the  water  lily  petiole,  and  of  the  castor 
bean  stem  showed  similar  degrees  of  discoloration  when  placed  in  the 
solutions. 

To  test  the  oxidation,  5  cubic  centimeters  of  each  of  the  extracts  from 
the  different  parts  of  the  grain  wore  taken  and  a  few  drops  of  guaiac 
tincture  added,  after  which  they  were  allowed  to  stand  for  some  hours. 
In  all  there  wa8  a  blue  discoloration,  but  varying  In  degree.  The  white 
^  flour  extracts  showed  a  faint  blue  color,  the  whole  wheat  extract  had  a 
deeper  tint  of  blue,  while  the  bran  and  shorts  extracts  showed  a  decided 
blue  color. 

In  testing  the  extracts  from  the  germinated  grain,  25  cubic  centi- 
meters of  each  were  taken  and  precipitated  with  85  cubic  centimeters  of 
96  per  cent,  alcohol,  then  allowed  to  stand  36  hours,  after  which  the  pre- 
cipitate was  filtered  off.  Tlie  precipitate  was  dried  on  the  filter  at  35 
degrees  C,  then  redissolved  in  25  cubic  centimeters  of  distilled  water. 
These  solutions  were  then  tested  with  the  guaiac  tincture,  and  all  gave 
a  decided  blue  color  throughout  the  whole  liquid. 

The  solutions  were  then  tested  with  hydroquinone  and  pyrocatechin, 
polyphenols  which  are  readily  oxidized.  At  the  same  time  for  control 
purposes,  equal  quantities  of  the  solutions  but  without  the  addition  of  the 
phenols,  and  also  equal  quantities  of  distilled  water  plus  the  phenols, 
respectively,  were  kept  under  similar  oondKions.  The  resuKs  are  shown  in 
the  following  table: 
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Extract. 

Phenol. 

Time. 

Color. 

UDgermiiiatad 

Hydroqninon 

12  hours 

Liffht  reddish  brown. 

Qflrmiiiftted  3  dsyi 

Hydroaninon 

12  hours 

Reddish  brown. 

QormiDfttad  6  dsys 

Hydroaninon 

12  hours 

DeeD  reddish  brown. 

UoffermiDfttfld . . .  .• 

Pyrooatechin 

12  hours 

Reddish  brown. 

Qermiiifttcd  3  days 

12  hours 

DeeD  reddish  brown. 

Qermiiiftted  6  daya   

Pyrocateohin 

12  hours 

Deener  reddish  brown. 

Unfferminated 

12  hours...... 

Pale  straw. 

GonDioatdd  3  days 

12  hours 

Deeoer  shade. 

Oerminated  6  days    

12  hours 

Still  deeper  shade. 
Colorless. 

Dissol Ted  in  water 

Hydroqainon 

12  hours 

DissoWed  in  water 

Pyrooatechin 

12  hours 

Colorless. 

The  discoloration  became  apparent  in  the  solutions  with  pyrocatechin 
•  in  about  15  minutes,  while  the  same  extent  of  discoloration  was  not  ap- 
parent in  the  solutions  with  hydroquinon  for  an  hour.  The  table  gives  the 
results  at  the  end  of  twelve  hours,  but  the  solutions  were  kept  for  a  week. 
The  longer  they  stood,  the  darker  they  became,  the  hydroquinon  being  of 
a  wine  red  color,  while  the  pyrocatechin  solutions  were  of  a  brown  color. 
At  the  end  ot  four  days,  the  six  days  extract  with  pyrocatechin  was  al- 
most black.  The  experiments  were  carried  on  at  room  temperature.  The 
solutions  remained  clear,  no  precipitates  forming. 


Temperature  Tests. 

To  detorniine  the  temperature  at  which  the  enzyme  was  destroyed, 
the  three  extracts  were  heated  to  60  degrees  C.  The  tubes  containing  the 
extracts  were  placed  in  the  steam  sterilizer,  a  corresponding  amount  of 
water  being  placed  in  another  tube  in  which  was  placed  a  thermometer. 
The  extracts  were  kept  in  the  sterilizer  for  one  minute  after  the  ther- 
mometer registered  GO  degrees  C. 

Another  set  was  tested  but  the  temperature  raised  to  100  degrees  C. 
Pyrocatechin  was  used  with  the  enzyme,  as,  in  the  other  tests,  it  gave  a 
more  rapid  response  than  the  hydroquinon. 

60  Degrees  C. — A  slight  darkening  was  apparent  in  twenty  minutes. 
The  longer  they  were  kept,  the  darker  they  became,  until  at  the  end  of 
four  days  they  had  a  rich,  deep  brown  color.    They  also  showed  the  varla- 
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tions  as  to  tho  uiij^orinliuittKl  (»xtracts  hoiiijj:  tho  lij^htost,  tlwr  sfx  days 
^eriniiiation  extr:i<-t  lM»iiijr  the  djirkost.  the  thivt'  tln.vs  Kcrniiiiatioii  extracrt 
beluga  sliaiU*  b(»tW4M»ii  the  two. 

1<K>  DejjJ*^*^  C- — Th<»so  solutions  wore  a  litth»  slower  in  ivsi>oiuliii|?, 
the  (liscoh)ration  not  heinj;  apparent  for  .'ii*  minutes.  I)ut  slioweil  similar 
(liseolorations  to  those  extracts  rais4»(l  to  only  <50  degrees  ('.  At  the  end  of 
four  days  they  were  slij^htly  lighter  in  shade  than  the  eorre«i>ondiug 
extracts  at  (H)  degrees  (\ 

1<H>  Degrees  C. — To  avoid  any  chance  of  error,  the  sjnne  quantities  of 
the  extracts  were  again  taken,  but  heated  over  the  direct  tlnuie  of  a 
Hunsen  burner  until  tlie  solnti<»ns  boiled  vigorously.  They  were  theu 
<-()ohMl  rapidly  in  the  snow,  after  whicli  the  pyro<'atechin  was  added.  At 
the  same  time  two  tubes  of  distilled  water  were  boiled  over  the  tlanie, 
and  also  had  th<?  pynx-atechin  added,  one  being  cooled  l»efore  the  addition, 
tlie  other  being  (lulte  warm. 

The  extracts  plus  the  i>yrocat«M-hin  behaved  exactly  the  same  as  the 
extracts  heated  in  the  steam  sterilizer.  The  solutions  of  distilled  water 
plus  the  pyrocatecliin  remaine<l  ch-ar  and  colorh'ss. 

1(K>  Degrees  (\ — In  the  first  s<»t  of  experiments  with  the  extracts  from 
the  various  parts  of  tlie  tlour.  tln»  white  Hour  extract  gave  the  weake.st 
color  nmction,  seeming  to  mdicale  <'ither  weakest  or  snndlest  quantity  of 
enzyme.  An  eijual  quantity  to  tliat  used  in  the  other  experiments  was 
boiled  over  the  direct  flame  for  two  minutes.  Anotlier  <|uantity  was  taken 
l»ut  not  boiled,  both  had  i>yrocalcciiin  added  to  them.  The  boiling  caaseil 
a  white  precipitate  to  form. 

Tlu»  discoh)ration  was  slow  in  app(>aring.  it  l>elng  fully  three  hours 
before  there  was  a  certainty  in  regard  to  it.  Then  it  had  a  reildlsh 
appearance,  like  apple  must  when  exposed  to  the  air.  In  twenty-four 
hours  tliere  was  a  decided  red  color.  Imt  tlie  lu)ileil  solution  was  slightly 
darker  than  the  unboiled.  Tlie  nnlM>iled  solution  also  formed  a  precipi- 
tate, both  precipitates  showing  the  coloration  of  the  li(iuids.  At  the  end 
of  three  days  tlu»  color  renmined  tlie  peculiar  red.  but  darker,  the  hodetl 
one  being  consideral»ly  darki'i*. 

There  was  next  tried  some  white  fiour  extract  and  some  six  days 
germination  extract,  these  two  extracts  lieing  at  the  extremes  of  the  dls- 
colorathnis.  tin  former  showing  the  liu:ht<'si.  the  ljitt«*r  the  darkest  in  the 
extra<'ts,  and  in  their  action  on  tlic  i>licnols.  The  extracts  were  placed  in., 
the  autoclav.   and   kept    until   tlie   hulicator   registered   a   pressure   of  tcii 
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pounds.  th«»  toiupernture  l>olnp  112  deffroes  C.  It  requireil  thirty  minutes 
t<»  rojuli  this  pressure.  The  solutions  were  talcen  out  as  quickly  as  ik)s- 
sible  and  cooltMl  in  tlie  snow  at  ouee,  after  whicli  pyroeateoliin  was  added 
to  eaeli.  Tlie  wliite  flour  extract  liatl  a  wliite  precipitate  formed  liy  the 
li€»at  action,  l>ut  tliis  was  an  unpuritied  extract.  The  six  days  j^ermination 
extract  remaine<l  clear.  A  slight  reddening  appeared  in  the  white  flour, 
and  a  slight  darkening  in  the  other.  (They  were  compared  with  extracts 
witlMnit  the  pyro<-atechin.)  This  luH-auM?  more  marked,  the  longer  the 
extract  stood.  At  the  end  of  sevcMi  days  the  discoloration  was  quite 
nnirked. 

The  action  of  the  oxydases  is  a  very  interesting  and  practical  sub- 
ject, as  their  action  explains  nnuiy  puzssliug  phenomena,  which  were 
formerly  classed  as  oxidations,  but  the  cause  and  conditions  of  which 
were  unknown.  The  comi)ositiou  of  the  oxydases  is  unknown,  and  con- 
sequently it  is  imix)ssible  to  determine  the  number  of  oxydases — if  there 
be  numbers  of  them — except  by  the  differences  in  reactions  and  condi- 
tions. From  considering  oxidation  as  a  purely  physiological  process,  as 
exemplifled  by  respiration,  and  which  only  took  place  through  vital  proc- 
esses, one  has  to  (consider  oxidation  from  the  opiwsite  extreme.* 

The  most  common  manifestations  of  the  action  of  oxydases  are  the 
discolorations  of  beets,  carrots,  apples,  and  many  plant  tissues  and  juices, 
besides  the  browning  of  wines  and  other  liquids.  The  juice  of  the  plant 
Khus  vernicifeni  from  which  lac  varnish  is  made  contains  an  oxydase 
which  is,  perhaps,  the  most  widely  known.  Many  of  these  have  been  in- 
vestigated, and  have  been  found  to  have  certain  points  in  common,  though 
differing  in  others.  They  are  all  susceptible  to  the  reaction  of  the  me- 
dium, and  al.so  the  temperatures  at  which  they  are  rendered  inactive  vary 
within  certain  limits.  The  browning  of  wines  is  prevented  by  a  tempera- 
ture between  70  and  8<)  degrees  C.  or  by  Pasteurization  at  60  to  62  de- 
grees.t  A  large  numl>er  of  oxydizing  enzymes  which  are  found  in  differ- 
ent plants  and  animals  are  mentioned  by  Oppenheimert:,  the  most  resistive 
of  which  succumb  to  boiling  tenq)erature. 

The  enzyme  which  exists  in  the  wheat  grain,  both  in  the  quiescent 
and  germinated  grains,  from  the  differences  in  degree  of  discolonitlon  of 
extracts,  and  also  action  on  i)henols,  exists  in  least  amount  In  the  white 


*  Fozzi-Escot.  M.  E.    Les  Diastases  at  Leures  Applications,  1900. 

tl-Afar.  F.    Technical  Mycoloiry.  p.  401.  1898. 

t  Oppenheimer.  C    Ferments  and  their  Actions,  1901. 
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flour,  and  greatest  amount  in  the  shorts,  that  is,  the  endosperm  has  least, 
and  the  embryo  most.  This  accounts  for  the  discoloration  of  flour  con- 
taining the  embryo.  The  enzyme  must  be  increased  in  amount  or  in- 
tensity during  the  process  of  germination,  and  up  to  six  days  germination, 
the  extracts  become  darlcer,  and  the  action  on  phenols  also  gives  the 
same  degrees  of  difTerence.  The  enzyme  is  more  resistive  to  heat  than 
those  already  noted.  Bertrand  and  Bourquelot*  say  the  oxydase  extracted 
from  Russula  foetens  Pers.  is  so  resistive  to  heat  that  it  has  to  be  boiled 
some  time  before  being  destroyed. 

Boutrouxt  has  separated  an  oxydase  from  dough  by  soaking  dough 
with  twice  its  weight  of  water  for  half  an  hour,  extracting  by  means 
of  a  press,  then  clearing  by  ftltering  through  a  Chamberlain  filter.  The 
extract  was  at  first  clear,  then  a  precipitate  formed,  after  which  it  turned 
brown,  becoming  black  in  the  course  of  some  weeks.  His  oxydase,  bow- 
ever,  lost  its  activity  at  100  degrees  C. 

That  the  oxydase  extracted  by  Boutroux  is  identical  with  the  present 
one  extracted  from  the  various  flours  and  grain  is  very  probable.  The 
difference  in  its  resistance  to  heat  may  be  due  to  a  different  kind  of 
wheat,  or  to  influences  of  environment. 

Whether  it  be  necessary  to  have  a  diastase  present,  as  is  claimed  by 
Raciborskit,  it  is  impossible  to  determine,  for  tlie  methods  of  separating 
the  oxydases  will  also  cause  the  separation  of  diastase  and  other  fer- 
ments, and  there  is  no  known  method  of  separating  the  majority  of 
enzymes  from  one  another. 


*Qreen,  J.  H.    The  Solable  Fermenta  and  FermentatioD ,  1901. 
tBoutroaz,  L.    LePain  et  la  Panifieation,  1897. 
IRaciboriki.  Ber.  der  deut.  bot.  Qei.  XVI.  119, 1R98. 
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Cytasb  in  Wheat  Grains. 


By  Eatherinb  Golden  Bitting. 


The  presence  of  cytase  was  tested  on  sections  of  the  wheat  grain, 
the  petiole  of  the  water  lily,  Nymphac  odorata,  and  the  stem  of  the  castor 
bean,  Ricinus  communis.  The  cells  of  the  endosperm  of  the  grain  were 
so  full  of  starch  granules  that  the  changes  in  the  walls  were  difficult  to 
see.  In  the  other  sections  there  is  considerable  collenchyma  developed, 
which  is  very  clear  and  distinct,  and  any  changes  in  its  structure  are 
easily  followed.  The  extracts  from  the  ungerminated  grain,  and  from 
three  to  six  days  germinations  were  the  ones  which  gave  the  most  satis- 
factory results. 

The  first  tests  were  made  using  hollow  chambers  in  slides,  so  that 
the  changes  might  be  followed  under  the  microscope.  These  proved  un- 
satisfactory as  the  section  went  to  the  bottom  of  the  chamber  and  only 
the  low  powers  could  be  used.  Preparation  dishes  were  then  used,  5 
cubic  centimeters  of  the  extract  being  used  and  chloroform  for  an  anti- 
septic, with  the  sections  immersed.  A  control  was  also  kept,  using  dis- 
tilled water  instead  of  an  extract.  After  three  days  the  following  changes 
were  noted: 
Water  Lily  Extract,  ungerminated  seeds^— 

CoUonohyma.    Thickened  walls  much  swollen,  middle  lamella  distinct, 
like  a  bright  thread  through  thickening. 

Parenchyma.     Walls   swollen,    middle   lamella    distinct,    intercellular 
spaces  nearly  obliterated. 

Xylem.    No  change. 
Water  Lily  Extract,  three  days  germination — 

Collenchyma.     Thickened  walls   nearly   fill   cavity  of  cells,    cavities 
showing  as  narrow  canals. 

Parenchyma.     Walls  swollen. 

Xylem.     No  change. 
Water  Lily  Extract,  six  days  germination — 

Collenchyma.     Structureless  mass,  sepamte  cells  indistinguishable. 

Parenchyma.    Cells  entirely  separated,  middle  lamella  gone. 


ir,o 

Tho  si»ctioiis  wt'iv  so  bndly  disorganlziMl  in  this  last  that  they  could 
u<»t  Im»  IransftMTiMl  to  a  sli(h\  The  observations  wt'iv  nuuU^  ou  the 
n>itinaiHs. 

TIu'  casior  lioaii  is  iiioro  resistive  to  tlu»  ai-lioii  of  tlie  cytase  than  i» 
tlie  wat(»r  lily.  The  tissues  of  tlie  castor  l»ean  showed  pnietieally  the 
siimo  elTects  as  those  of  thi*  water  lily.  Imt  not  quite  so  advanced. 

The  endosperm  of  the  wlieat  sections  was  more  sus<-ei)til)le  to  tlie 
action  of  the  cytase  tlian  were  tlie  otlier  sections.  In  the  three  daij'H 
genninati<»n  extract,  parts  of  tiie  eudosperm  liad  dropped  out,  so  the 
sections  could  not  l>e  distnrl»ed.  wliile  in  the  six  days  extract,  only  rem- 
nants were  left  adhering  to  ilie  aleurone  layer.  The  alourone  layer  and 
the  <mter  coats  were  unaffe<'ted.  Tlie  middle  lamella  of  the  ct»lla  was 
attackeil  tlrst,  as  was  shown  by  the  <-ens  s(>paratin^  whole  from  one 
another.  -j    ' 

Sections  were  tested  in  the  extra<ts  from  the  tlours,  but  were  acted 
ou  more  slowly  than  tliose  outlined,  the  white  tiour  extract  pivlug  in  nine 
days,  results  equal  to  those*  o1»taine<l  from  tlie  nn^jrermimited  extract  in 
three  days. 

The  sections  "were  made  from  alcoholic  material,  so  that  there  was  no 
protoplasmic  action.    Chloroform  was  used  to  prevent  bacterial  growth. 

Seeds  which  liad  germinated  I'or  varying  numbers  of  days  were  sec- 
tioned. In  tliesi'.  action  was  not  so  far  advanced  as  in  the  sections  i)la<*e<l 
in  tlie  extracts.  For  instaiic«'.  seeds  germinal«ul  for  six  days,  when 
embedded  in  paraffin,  and  cut  on  the  microtome,  parts  of  the  endosperm 
still  remained  as  a  granular  mass. 
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Sections  of  wheat  irrain  treated  with  cytase. 


1.    StMrtio'j  heforc  tn-atnient. 


2.    Soctioii  aftvr  treatiiiont. 
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3.    Section  before  treatmeut.  showinsr  outer  coats  and  aleurone  layer. 


,'/1 

^F 

^^^^^B 

Kj^J 

w 

■  Sh% 

4.    Section  after  treatment,  showing  outer  coats  and  aleurone  layer. 
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Notes  Upon  Some  Little-Known  Members  of  the 
Indiana  Flora. 

(PAPER  NUMBER  THKEE.  ) 


By  Charles  Piper  Smith. 


Since  oflferinj^  my  serond  i>jipi»r  uikUt  the  above  heading,  my  friend, 
Mr.  Harley  II.  Hartlett,  has  been  able  to  eome  to  definite  conclnsion 
eoneerninj?  certain  of  onr  Indiana  collections  not  worlced  npon  in  time  for 
inclusion  in  ni^'  last  reiMUt.  As  befon*.  his  decisions  are  the  result  of 
careful  study  and  comparison  at  the  (iray  Herbarium,  where  he  has 
receiviMl  tlie  assistance  of  Mr.  Kernald  and  Dr.  Robinson  wheneAer  occa- 
sion demanded.  Through  tlie  kindness  of  Dr.  Schnecl<,  Mr.  Bartlett  has 
had  the  pleasure  of  examining  that  gentleman's  si>ecimena  of  the  genus 
Juncus,  and  I  comply  with  my  friend's  reciuest  to  note  certain  facts 
gleaned  from  his  study  of  this  interesting  collection. 

Specimens  verifying  these  records  are  in  the  herbarium  of  Mr.  Bart- 
lett, except  in  tlie  cases  where  it  is  si)eciftcally  stated  that  no  specimens 
were  preserved. 
Sorghum  Halepeme  (L. )  Willd.     (Marion  County.) 

Occasional  about  IndianaiM)Iis.     Included  in  the  State  Catalogue,*  but 
no  definite  station  noted.     Taken  August  20,  liKM,  by  Mr.  Bartlett. 
C!/j>eni8  riruJariH  Kanth.     ( Marion  County. ) 

Taken  along  Fall  ('rt»ek,  August  20.  11K)8,  by  Mr.  Bartlett.     In  sandy 
soil;  rare. 
Oirex  pallescens  L.     (Madison  County. ) 

A  sedge  so  named  by  Mr.  Bartlett  was  taken  by  me  August  10,  1904, 
at  a  springy  place  by  the  File  Works,  Anderson.  As  this  species 
is  not  rec(u*ded  from  Indiana,  additional. material  is  desired,  since 
the  material  preserved  is  limited  to  the  fruiting  heads  and  perigynia 
in  my  seed  collection. 
Carex  cephaloidea  Dewey.     (Tippecanoe  County. ) 

Mature  fruit  of  a  s<Mlge  was  obtained  by  me  June  7,  1004.  along  the 
"Monon,"  just  soutli  of  Lafayette.  Th(»  characters  of  the  whole 
plant  were  notc<l  an<l  later  the  material  was  referred  to  this  species, 


^FloweriDff  Plantfl  and  Ferns  of  Indiana    in  State  Geol.  Report,  1899;  626. 
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by  use  of  Brittou  and  Brown's  Flora.  Specimens  were  not  pre- 
served, but  the  material  placed  in  my  seed  collection  has  been 
worked  upon  by  Mr.  Bartlett,  who  reports  that  as  far  as  can  be 
determined  from  the  fruiting  heads  and  perigynia  alone,  my  deter- 
mination Is  correct.  Only  three  or  four  tussocks  of  this  sedge  were 
noted,  and  the  plant  may  owe  its  presence  there  to  railroad  intro- 
duction.   The  species  has  not  been  reported  from  the  State. 

Garex  cepJicUophora  Mahl.     ( Marion,  Madison  and  Delaware  Ooanties. ) 

Taken  by  me  in  these  counties  in  1004.  Kosciusko  and  Vigo  seem  to 
be  the  only  other  counties  from  which  this  species  Is  recorded. 

Oarex featucacea 'Willd.     (Pulaski  County.) 

Mature  fruit,  etc.,  so  determined  by  me  was  taken  one  mile  south  of 
Ripley  post-office.  Mr.  Bartlett  r(»i>orts  that  this  determination 
also  seems  to  be  correct.  Tlic  sedge  Avas  abundant  along  ditches 
by  the  roadside,  and  ought  to  \ye  common  elsewhere  in  the  State, 
although  as  yet  unrecorded. 

Juncus  tenuis  anthelatus  Wiegand.     (Posey  County.) 

Plants  so  determined  by  Mr.  Bartlett  were  sent  to  him  by  Dr.  Schneck, 
by  whom  they  were  collected  June  7,  1881. 

Juncus  monostichus  Bartlett.*     (Madison  County.) 

This  species  was  described  from  material  collected  by  the  writer  Au- 
gust 6,  1904,  south  of  Anderson.  Using  Britton  and  Brown's  Flora, 
I  could  not  Identify  the  plant,  but  thought  that  it  might  be  J.  se- 
cundus  Beauv.  or  J.  dichotomus  Ell.  I  turned  the  material  over  to 
Mr.  Bartlett,  who  found  it  most  nearly  related  to  J.  Greenei  Oakes 
&  Tuckerman,  as  shown  by  its  seed  characters.  Since  the  original 
description  was  published,  Mr.  Bartlett  has  found  that  capsules  of 
the  type  contain  at  least  as  many  as  thirty  seeds,  which  means  a 
greater  productiveness  than  at  first  supposed.  (C.  P.  Smith  No.  140, 
In  Herb.  Bartlett  and  Gray  Herb.) 

Juncus  dichotomus  "Ell,     (Posey  County.) 

Of  the  Schneck  Juncl,  the  only  Wabash  Valley  plant  labeled  J.  dicho- 
tomus  proved  to  be  immature  J.  tenuis,  so  tliis  species  should  be 
dropped  from  the  State  Catalogue  (p.  675). 

Juncwi  hrarhycarpuM  Engelm.     (Wabash  County,  111.) 

In  Dr.  Schneck's  collection,  from  Mt.  Carmel,  111.  Should  be  looked 
for  on  the  Indiana  side  of  the  river. 


•Rhodora.  8;  50, 1904. 


157 

Nasturtium  sessUiflorum  Nntt.     (Tippecanoe  and  Marion  Oounties. ) 

Reported  in  State  Catalogue  (p.  767)  as  "occurring  only  in  the  south- 
western counties/'  I  found  it  abundant  over  several  acres  of  the 
Wabash  bottom-land  south  of  Lafayette,  June  2,  1903.  Mr.  Domer 
and  I  found  also  a  few  stray  plants  along  the  stream  in  "Happy 
Hollow,"  West  Lafayette,  later  in  the  same  month  and  year.  The 
plants  were  all  matured  and  through  blooming  at  these  dates. 
Mr.  Bartlett  took  the  species  July  30,  1904,  near  Indianapolis,  the 
flowering  period  being  then  about  over. 

Cardamine  pannflora  Porsh.     (Olark  County. ) 

Found  on  the  "Knobs"  of  the  State  Forest  Reservation,  May  26,  1904. 
Plants  on  exposed  linob-t(^s  and  slopes  were  simple  or  nearly  so 
and  from  one  to  three  inches  high.  In  more  shaded  spots,  lower 
down,  were  much-branched  plants  three  to  ten  inches  high.  (C.  P. 
Smith  No.  118,  in  Herb.  BarUett.) 

Cardamine  flexuosa  With.     (Tippecanoe  and  Marion  Counties. ) 

Not  in  the  State  Catalogue,  but  may  have  been  reported  at  the  last 
meeting  of  the  Academy,  of  which  the  "Proceedings"  have  not  yet 
reached  me.  Taken  near  Lafayette  by  Miss  Gates,  Mr.  Dorner, 
and  myself,  in  May  1903.  Taken  about  the  same  time,  near  Indi- 
anapolis, by  Mr.  Bartlett.  In  looking  through  a  collection  made 
several  years  ago,  near  Indianapolis,  Mr.  Bartlett  noted  one  sheet 
of  this  plant  labeled  "Sisymbrium  officinale." 

Agrimonia  pumila  Mnhl.     (Marion  CJonnty. ) 

Taken  by  Mr.  Bartlett  August  14,  1904,  near  Indianapolis.  This  adds 
to  my  Clark  County  record  of  1903.*  Mr.  Bartlett  thinks  that  this 
so-called  species  is  a  mere  depauperate  form  of  A.  microcarpa 
Wallr.  I  at  flrst  considered  my  Clark  County  plant  to  be  a  form  of 
A.  mollis  (T.  &  G.)  Britton,  with  which  I  found  it  growing. 

Lupinus  perennis  occiderUalis  Wats.     (Laporte  County. ) 

This  is  the  form  about  Michigan  City.  Taken  June  18,  1904;  deter- 
mined by  Mr.  Bartlett.  and  verified  by  Dr.  B.  L.  Robinson.  The 
typical  L.  perennis  L.  was  taken  by  me  between  Mishawaka  and 
South  Bend,  June  17,  1904  (No.  126).  The  variety  blooms  a  little 
later  than  the  type.    (C.  P.  Smith  No.  130,  in  Herb.  Bartlett.) 


<'Proc.Ind.Aoad.Sci.,  1903;  134. 
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O.ralin  njmosa  Small.     (Marion  Connty.) 

This  Is  the  coiiniion  *'s<)ur-grnss"  about  Iiulhinapolis.    O.  stricta  L.  Is 
also  present,  but  is  ratlier  rare. 

Gaura  parvijiora  Dongl.     (Marion  County.) 

Just  before  leavinj;  Indianapolis.  Sei>tenii»er.  11H>4.  I  ran  across  what 
is  iK^ievert  to  Ih»  tliis  siM'cies  alon^r  Harding  Street  between  the 
Terre  Haute  divisions  of  tlie  Bijj  Four  and  tlie  Vandaliu  T-,ines. 
The  plani  was  almndant  and  conspicuous.  It  was  in  fniit  and  it 
toolv  some  search  to  jret  even  a  l»elated  sprij;  with  a  few  flowers: 
but  such  was  obtained  and  referred  to  Hritton  and  Brown's  Flora, 
the  identification  seeniinjr  to  Im»  unquestionable.  Specimens  were 
not  preserved,  except  tiie  mature*  fruit  wliich  is  now  in  my  secnl 
collection.  Tliis  spcci«»s  is  native  from  Xeliraslxa  and  Oivfjon  to 
Mexico,  and  iMdon^s  to  tlie  list  of  western  plants  bnuufht  eastwanl 
by  the  railroads.  Its  :ibundance  at  this  phu'e  indicatetl  that  it 
wouhl  hold  its  own  if  not  .s(M>n  exterminated  by  building  and 
street  improvement. 

^niada  trifoliata  Bicknell,     (Marion  Connty. ) 

Taken  l>y  Mr.  Hartlett  July  4,  llMi:$.  Keiwuted  from  Indiana  by  Brit- 
ton  and  Brown,  but  not  included  in  th(»  State  Catalopue.  Mr.  Bart- 
lett  comments.  "This  plant  jrrows  on  river  bluflTs  and  wooded  hill- 
sides, whereas  S.  Cana<lensis  is  jjtMierally  fouml  in  wooded  lK)ttom- 
land.  The  two  spe<'i<»s  app«»ar  to  inter^'a<le  .somewhat  with  one 
another,  but  never,  so  far  as  observed,  with  S.  Marylandieji." 

Aporynum  cannabinum  glahrrrimum  DC.       (Marion  Connty.) 

('ontine<l  to  jjravel  shores  alon?;  AVhite  Uiver.  Taken  August  24, 
IIKKH,  liy  Mr.  Bartlett. 

RuelJia  nihsa  Pursb.     (Madison  County.) 

Specimens  taken  along  White  Uiver.  at  And<M*son.  August  t»,  1004. 
have  all  the  leaves  verticileate  in  thre<»s.  Such  A'arlatlon  from 
strictly  opiK)site  leaves  is  very  ran*  in  the  Acanthaeeae.  (C.  P. 
Smith  No.  141,  in  Herb.  Bartlett.) 

Gnlinm  (iaytom  Michx.     (Marion  Connty.) 

Taken  .Tuly   10.   11M>4,  l»y   .Mr.  Bartlett.  near   Indianapoli.s. 

Vermtnia  Dntmmoiufii  Schuttlw.     (Marion  County. ) 

Taken  at  Mallott  Park,  .\ngusi  H,  IDOl.  by  Mr.  Bartlett.  This  is  a 
Slate  record  and  eastward  extension  of  range. 
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The  Direction  of  Differentiation  in  a  Regenerating 
Appenda(je. 


By  Charles  Zeleny. 


(Abstract. ) 

WhcMi  an  appendage  possessinj?  tlie  power  of  regeneration  is  removed 
a  proliferation  of  new  cells  takes  place  at  tlie  cut  surface.  At  first  the 
structures  of  the  new  appendage  can  not  be  rtK.*ognized  in  this  cell  mass, 
but  gradually  the  various  parts  appear.  The  problem  presented  for  solu- 
tion is  the  determination  of  the  manner  of  this  differentiation.  Do  all 
the  parts  of  the  new  appendage  appear  sinndtaneouslyV  If  not,  is  the 
progression  of  the  differentiation  from  the  tip  inward,  from  the  base 
outward,  or  fnuu  tlie  mid<lle  toward  lK>th  ends?  Or  tlnally,  is  the  metluMl 
more  complex  than  any  one  of  the.**eV 

The  antemiule  of  the  common  br<K)k  .now-bug  (Asellus)  was  cho.st»n  as 
a  suitabU*  object  for  tln»  study  of  tlie  problem  because  the  structural 
differences  in  ils  various  segments  are  unusually  great.  A  stiidy  of  tlie 
early  stages  of  the  regont»ration  shows  that  the  tirst  segmental  partitions 
appear  at  the  base.  The.se  are  foHowed  very  soon  by  others  at  the  tip, 
an<l  from  this  time  on  the  new  segments  appear  near  the  middle  of  the 
organ.  Tlie  region  of  new  growth  is  tlien  located  in  one  of  the  middle 
segments.  Differentiation  therefore  proceeds  from  l>oth  base  and  tip 
toward  the  iiiiddh*  of  the  appendage. 

An  examination  of  tlie  growing  antennule  of  young  animals  shows 
the  same  method  of  <levclopinent. 
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The  Regeneration  of  an  Antenna-like  Organ  in  Place  of  the 
Vestigial  Eye  of  the  Blind  Crayfish. 


By  Oharles  Zeleny. 


(Abstract. ) 

The  right  eye  stalk  was  removed  in  nine  si)ecimens  of  the  bUnd 
crayfish.  A  year  after  the  operation  three  were  alive.  Two  of  these 
showed  no  regeneration,  but  the  third  had  developed  an  antenna-like 
organ  in  place  of  the  removed  one.  The  now  organ  consists  of  a  slender 
feeler-like  process  covered  with  hairs  and  has  the  appearance  of  a  func- 
tional tactile  organ.  The  terminal  third  is  unsegmented  but  the  basal 
two-thirds  is  divided  into  segments. 

The  result  is  of  interest  because  it  furnishes  the  only  instance  as 
far  as  I  know  of  the  development  of  an  apparently  functional  organ  In 
place  of  a  removed  non-functional  one. 
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Campostoma  brevis. 


By  J.  D.  Haseman. 


July  29,  1004,  a  class  from  the  Indiana  T-niversity  Biological  Station 
took  a  trip  to  the  Wabash  Kiver  to  a  iwint  three  miles  above  Wabash, 
Indiana.  On  examining  the  material  I  found,  among  many  specimens  of 
Campostoma,  that  seven  were  different  from  the  common  species, 
anomalum. 

Later,  I  took  a  similar  si)ecimen  from  Deed's  Creek,  which  is  a  small 
tributary  to  Tippecanoe  River,  three  miles  north  of  Winona  Lake. 

Type;  a  specimen  7.5  cm.  long  to  base  of  caudal.     No. ' ^  I.   U., 

Wabash  River. 

Cotype;  a  specimen  9.2r»  cm.  long  to  base  of  caudal.     No.  I.  U., 

Wabash  River. 

Cotype;  a  specimen  8.1  em.  long  to  base*  of  caudal.     No.  I.  U., 

W^abash  River. 

Cotypes;  2  specimens  0.5  cm.  long  to  base  of  caudal.     No.  I.  U., 

Wabash  River. 

Cotype;  a  specimen  7.8  cm.  long  to  base  of  caudal.     No.  I.  U., 

Wabash  River. 

Cotype;   a  specimen  7  cm.  long  to  base  of  caudal.     No.  I.   U.. 

Deed's  Creek. 
D.  8;  A.  7;  scales  7-53-6;  22  scales  before  the  dorsal;  lateral  line  com- 
plete (50  or  51  pores)  equidistant  from  the  dorsal  and  ventrals:  depth 
equals  the  length  of  the  head  and  is  contained  4.25  times  in  length  of 
body;  eye  4-5  in  head;  a  large  anal  papilla;  a  breast  plate  between  ven- 
trals; a  dark  band  in  middle  of  dorsal  and  a  faint  one  in  anal;  the  alimen- 
tary canal  is  about  2^  times  the  length  of  IxKly. 

The  scales  are  more  readily  deciduous  in  anomalum  than  in  the  new 
species,  and  anomalum  is  a  little  darker  and  has  a  darker  peritonmim 
than  "brevis."  The  alimentary  canal  of  the  new  species  is  not  half  as 
long  as  that  of  anomalum  and  almost  twice  the  diameter. 

11— A.  OF  SCIE.VCE. 
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Comparison  of  Bre\^s  and  Anomalum. 


Campostoma 
brevis. 


Campostoma 
auomalnm. 


Length  of  body  to  base  of  candal 

Length  of  head 

Diameter  of  eye 

Length  of  pectoral 

Length  of  ventral 

Length  of  anal 

Length  of  dorsal 

Length  of  snout 

Rays  in  dorsal 

Rays  in  anal , 

Scales  along  lateral  line 


Back  of  eye  to  origin  of  anal 

Greatest  depth  of  body 

Diameter  of  alimentary  canal 

Length  of  alimentary  canal 

Folds  on  or  abont  alimentary  caual  . 


b2  mm. 
19     mm. 

4.5  mm. 
14.5  mm. 
11.5mm. 
18  mm. 
15.5  mm. 

7     mm. 

8. 

7. 

56  scales  and  52 
pores.  The  93 
mm.  specimen 
and  all  others 
have  53  Ecales. 

47     mm. 

I 
18     mm.         , 

1.5  to  2  mm. 

15()  mm.  I 

Abont  1 1  longi- 
tudinal folds.    I 


81.5  mm. 

19     mm. 

4.5  mm. 

16     mm. 

12  mm. 

13  mm. 
15.5  mm. 

7     mm. 

8. 

7. 

53  scales  and  51 
pores. 


47  mm. 

20  mm. 

1  mm. 

360  mm.» 

About  20   circu- 
lar folds. 


'^In  a  72  mm.  specimen  I  got  the  entire  intestines  in  a  continuous  string,  which  wai 
530  mm.  long. 

The  chief  diflferonces  between  this  siK'cies  and  anomalum  are  the 
length,  chanicter  and  arrangement  of  the  alimentary  canal.  It  may  be 
named  brevis  in  allusion  to  its  cronuiaratively  short  alimentary  tract. 
The  intestines  of  anomalum  are  always  dark  and  break  (inite  easily,  while 
those  of  the  new  species  are  white  and  not  so  fragile.  The  intestines  of 
anomalum  contain  principally  mud,  while  those  of  the  new  species  contain 
practically  no  mud:  they  are  also  more  solid  and  wrapped  up  in  fatty 
tissue.  The  alimentary  canal  of  anomalum  wraps  around  the  air  bladder 
many  times,  while  the  alimentary  canal  of  brevis  does  not  go  around  the 


163 

air  bladder  more  than  one  to  two  times;  and  the  other  folds  are  not  spiral 
Imt  loHfi^itudiual.  The  eyes  are  not  quite  as  dark  (in  two  fresh  specimens  I 
observed  a  reddish  tinge  in  upi>er  edge  of  the  eye).  Compared  with 
anomalum,  the  tail  of  the  new  species  is  a  little  stouter  and  its  mouth 
Is  a  little  larger  and  more  terminal,  and  the  abdomen  is  not  so  thick.  It 
has  no  dark  vertebral  line;  no  distinct  opercular  spot;  and  the  lateral 
line  is  more  distinct  and  passes  over  and  under  the  eyes.  But  as  before 
stated,  the  main  difference  is  in  the  alimentary  canal. 

Anomalum  is  Certainly  a  mud-eater,  while  the  diet  of  brevis  Is  not 
altogether  conlined  to  mud;  some  had  grassy  substances  in  their  ali- 
mentary canals.  The  difference  is  not  a  sexual  difference.  I  examined 
several  males  and  females  of  anomalum,  and  all  of  them  had  the  peculiar 
arrangement  of  tlie  alimentary  canal  of  the  typical  anomalum.  Number 
S()I)5  of  Indiana  University  Museum  is  identical  with  the  new  species. 
It  was  taken  in  Tennessee  by  S.  K.  Meek,  and  was  not  examined 
internally. 
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Notes  on  Some  New  or  Little-Known  Members  of  the 
Indiana  Flora. 


By  Guy  West  Wilson. 


In  preparing  tlie  present  paper  all  notices  of  species  of  ffeueral  and 
well  known  distril^ntion  in  the  State*  have  been  omitted  and  only  those 
of  more  particular  interest  included.  These  plants  naturally  fall  into  three 
groups:  tirst.  those  which  have  not  previously  been  rei'orded  as  meml)eir8 
of  our  liora;  second,  those  which  have  been  recognized  as  members  of 
our  flora  sinci*  the  publication  of  Dr.  Coulter's  Catalogue;  third,  those 
which  are  recognized  in  that  catalogue,  but  known  only  from  a  limited 
region  of  the  State  or  from  a  very  few  localities. 

The  nomenclature  adopted  is  that  of  Britton's  Manual.  Synonyms 
are  given  only  in  case  of  species  which  bear  a  different  name  in  Oray's 
Manual  from  that  employed  here,  or  which  have  been  previously  reported 
from  the  State  under  another  name.  The  twenty-seven  species  which  are 
recordiHl  for  the  tirst  time  as  members  of  the  Indiana  flora  are  marked 
with  an  asterisk  (*). 

1.  Lycopodium  porophilum  Lloyd  &  Underwood.    Rock  Clab-moss* 

The  only  reference  in  any  pai>er  on  the  Indiana  flora  to  this  species 
is  by  Dr.  Coulter  in  the  Proceedhigs  of  the  Academy  for  1001  (p.  301), 
where  tlie  distinguishing  characters  of  this  species  and  its  range  are 
quoted  from  Britton's  Manual  with  the  foHowing  remark:  "The  familiarity 
of  Dr.  Underwood  with  the  Pteridophytes  of  tlu»  State  places  this  refer- 
ence bej'ond  tiuestion."  There  is  a  si)ecimen  of  this  species  in  the  Her- 
barium of  DePauw  University,  which  was  collected  by  Dr.  MacDougal 
and  originally  labeled  L.  selago.  Tlit*  specimen  was  collected  at  Fern, 
Putnam  County,  where  the  plant  grows  sparingly  on  sandstone  cliflfs  in 
company  witli  L.  lucidulum.     This  is  the  tyiH»  locality  of  this  species. 

2.  Canadensis  Marsh  Taxus.    American  Yew. 

"Found  only  in  Putnam  County,  associated  with  Tniiffa  canudeims,'* 
according  to  the  State  Catalogue  (i).  G18).  A  specimen  in  the  herbarium 
of  the  Eli  Lily  Company,  collected  by  Walter  II.  Evans,  extends  its  range 
to  the  southern  part  of  Montgomery  County. 


3.     Echinodorw*  eordifolinif  ( L. )  Griesb.     Upright  Bnr-head. 

"Reported  only  from  the  southern  part  of  the  State  and  probably  not 
extendinj?  far  northward,  as  the  species  is  southern  in  its  mass  distribu- 
tion." (State  Catalojcue.  p.  024.)  The  only  citation  given  is  Vigo  County. 
This  species  occurs  in  aijundance  in  a  wet  river  bottom  in  Tippecanoe 
County,  where  it  was  collected  in  midsummer. 

♦4.     Panirum  rajfillare  gaUimjtri  Nash. 

Hamilton  County,  with  tlie  typical  form.  IMohahly  of  wider  distribu- 
tion in  the  State. 

5.  Chaflochloii  vertirlllntn  (L. )  Scribu.     (Ixopliorus  v.)     Fox-tail  Grass. 

In  waste  places  alxmt  dwcllinirs.  Tippecanoe  County.  Previously 
reported  only  from  Marion  County.     (State  Catah)^uc,  i».  (J^L) 

6,  Ariiftidn  oligantha  Michx. 

Common  along  the  Monon  Kailroad  In  I*utnam  County,  growing  in 
sandy  soil.  "Found  in  the  counties  Ijordering  on  tlie  Ohio  and  lower 
Walwisli  rivers."  (State  Catalogue,  p.  ^m.'{.)  Probably  a  railroad  migraut, 
but  now  well  established. 

•7.     BromnH  purgans  L. 

Putnam  County,  in  fliiclvets.  In  his  *'laboration  of  the  Gramineae  for 
Britton's  Manual  Nash  has  included  this  species  with  B.  ciliatus,  from 
which  it  is  easily  distinguished  by  having  the  flowering  glumes  pubescent 
throughout.  HMiiarlxing  that  "the  form  Icnown  as  var.  purgans  ♦  ♦  ♦ 
may  b«»  distin<t."  Later  he  lias  separated  the  two  species  in  SmalPs 
Flora  of  the  Southern  States.  l*robably  of  general  distribution  in  the 
State. 

*8.     Broiiius  eirrUiH  Hads.     Upright  Brome-grass. 

Tippecanoe  County.  This  is  the  determination  by  the  Bureau  of  Plant 
Industry  of  a  specimen  sent  by  Mr.  Fisher  of  the  Experiment  Station  dur- 
ing the  present  season. 

9.     BromuA  tectorum  L.     Downy  Brome-grass. 

Putnam  County,  couimon  along  railroads  and  in  waste  places.  Pre- 
viously reported  from  Lake,  Madison  and  Tippecano<*  counties.  (Proc. 
Ind.  Acad.  Sci.  IIHK):  l.'iT:  1004:  ;5<>1.) 

*10.     Lolium  trmuhmtum  L.  Darnel. 

Tippecanoe  County.  Streets  «)f  Lafayette,  apparently  introduced  with 
grass  sci'ds. 
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11.  Hordeum  pmilum  Nutt.     Little  Barley. 

Putnam  County,  common  in  waste  places  about  towns.  Previously 
reported  from  Tippecanoe  County  by  Dorner.  (Proc.  Ind.  Acad.  Scl. 
11)03:  118.) 

12.  Cyperus  rhmUiiin  Kunth.     Shining  Cyperus. 

Putnam  County,  along  streams.  Previously  reported  "only  from  the 
northern  part  of  the  State  ♦  ♦  ♦  liound  I^ike  (Deam.)."  (State  Cata- 
logue, p.  649.) 

IS.     KylUnga  pumila  Michx. 

Putnam  and  Tippecanoe  counties.  Vipo  County  is  tlie  most  northern 
locality  from  which  this  spe<-ies  is  recorded  in  the  State  Catalogue,  (p. 
051.) 

*14.     Scripuif  cyperinns  friophonun  (Michx.)  Britten. 
Hamilton  County,  in  swamps. 

15.  Eriophorum  polynUichyon  L.     Tall  Cotton-grass. 

*  ''Occurring  in  very  wet  grounds  in  Putnam  County,  upon  the  authority 
of  Dr.  MacDougal.  So  far  as  has  (»onic  U\  my  knowledge,  the  only  record 
for  the  State."  (State  Catalogue,  p.  (jTiD.)  The  specimen  in  the  herbarium 
•of  DePauw  University  which  should  verify  tliis  citation  is  ScripuH  cyper- 
inuH.  The  siwcies  is  to  bo  retained  as  a  member  of  our  tlora,  however, 
as  it  has  been  collected  in  Lake  County  by  K.  J.  Hill. 

16.  Civrj:  hi  pill  i farm  in  Sartwell. 

Hamilton  County.  Previously  reported  only  from  the  lake  region  of 
northern  Indiana.    (State  Catalogue,  p.  (158.) 

17.  Cure  J-  relrorsa  Schwein. 

Hamilton  County.  Previously  reported  only  from  the  southwestern 
part  of  the  State.    (State  Catalogue,  p.  G58.) 

*18.     Canw  typhnoides  Schwein.     Cat-tail  Sedge. 

Hamilton  and  Tipi)ecanoe  counties  in  swamps.  .\  beautiful  sedge 
which  has  probably  been  confused  with  C.  squammi,  as  the  present 
species  is  not  given  in  Gmy's  Manual.  The  material  from  the  two  local- 
ities shows  (luite  a  wide  range  in  the  size  of  the  spikes,  the  latter  being 
short  enough  to  suggest  a  large  head  of  C.  squarronn,  while  the  former  are 
long  enough  to  suggest  a  small  cat-tail  flag. 
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♦19.     Carex  prasina  V7ah\.     Drooping  Sedge. 

I'litiiam  County,  in  wet  woods  and  along  streams. 

*20.     Carex  amphibola  Steud.     Narrow-leaved  Sedge. 
Hamilton  and  I*utnam  counties,  in  dry  soil. 

21.     Tradescantia  hrevkauUs  Raf.     Low  Spiderwort. 

Putnam  County,  on  the  brow  of  dry  hills.  Previously  reported  from 
TipiKM-anoe  County  by  Dorner.  (Prof.  Ind.  Acad.  Soi.  11««:  118.)  These 
<itations  materially  extend  llie  ranjje  of  this  si)eeies.  which  is  j^iven  by 
Hritton  as  Illinois.  Kentucky  and  Missouri. 

•22.     Tradescantia  rejiexa  Raf.     Reflexed  Spiderwort. 

Tippecanoe  County,  alouiu:  the  Wabash  Railroad  east  of  Lafaj'ette. 
where  it  is  well  established.  Probably  a  railroad  migrant,  as  its  mass 
distribution  is  western.  This  species  is  easily  distinguished  from  its  rela- 
tives by  its  bluish,  glaucous  vegetation. 

28.     Jnm'us  hufonius  L.     Toad  Rush. 

Hamilton.  Putiutm  and  Tippecanoe  counties,  common  in  wet  plac(;s 
along  streets  and  highways.  Previously  reported  only  from  the  northern 
part  of  the  State.    (Proc.  Ind.  Acad.  Sci.  1JMK>:  I.SSj 

♦24.     Juncuft  dudlcyi  Wiegand.    Dudley's  Rush.  • 

Hamilton  County,  in  wet  places.  With  the  habit  of  .1.  tenuis,  from 
which  it  is  readly  distinguished  by  the  yellowish,  cartilaginous  margins 
of  its  leaf  sheaths,  the  latter  si)cclcs  having  whitish.  uKMubraiunis  margins. 

♦25.     Junciis  i*ecundnA  Beauv.     Second  Rusli. 

Putnam  County,  very  rare  in  dry  pastures.  The  mass  distribution  is 
east  of  the  Allegheny  Mountains,  and  its  occmrence  inland  by  no  means 
fre(iuent. 

26.  Ilemenx'aUis  fnlra  L.     Day  Lily. 

Tippecanoe  Cotmty.  along  small  str<'ams.  Xu  locality  in  the  northern 
half  of  the  State  is  given  for  this  species  in  llie  Stat*»  Catalogue,     (p.  070.) 

27.  Popubis  (jrandidnUata  Michx.     Great-toothed  Aspen. 

Clay,  Hamilton  and  Putnam  counties.  The  former  citation  is  based 
on  a  specimen  in  the  herliarium  of  DePauw  T'niversity  which  was  col- 
lected by  Dr.  MacDougal,  while  the  other  two  are  from  personal  collec- 
tions. According  to  the  State  Catalogue  (p.  7ol)  this  tree  has  been  re- 
ported only  from  the  lower  Wabash  Valley. 
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28.     Huinulng  Inpuhm  L.     Hop. 

This  species  is  j?ivou  in  tlie  State  Catalojrue  as  an  escape  from  cultiva- 
*ion.  whicli  is  doubtless  true  of  some  of  tlie  stations  of  this  plant  within 
the  State.  In  other  localities  it  is  evidently  a  native.  Among  these  is  a 
region  of  veiy  low  bottom  land  near  White*  River  in  Hamilton  County, 
where  wild  hops  of  a  good  (luality  fire  by  no  means  rare.  Some  of  the 
older  residents  of  the  county  say  that  in  the  days  when  the  greater  part  of 
this  region  was  still  unsettled  that  annual  trips  were  made  to  the  swamps 
of  this  region  for  tin*  purpose  of  gathering  the  family  supply  of  hops. 
This  region  furnished  tlie  hop  vines  which  aiv  still  gi\)wing  at  some  of 
the  older  homesteads. 

♦29.     Hamulus  japom'ra  Sieb.  &  Zucc.     Japanese  Hop. 

Tippecanoe  County.  al>out  dumps  in  Lafayette,  where  it  produces  seeds 
freely. 

30.  AHunun  acuminatum  (Ashe)  Bicknell. 

l*utnam  Ccmnty,  with  .1.  rapiadeiis'iH  and  of  alM)Ut  e<iual  abundance. 
First  recorded  as  a  member  of  our  flora  by  Mr.  Dorner.  who  collected  it 
in  Tippecanoe  County.    (Proc.  Ind.  Acad.  Sci.  1JM);{:  llS.) 

31.  Chrnopodmm  murale  L.     Nettle-leaved  Goosefoot. 

Hamilton  Coimty.  This  weed  has  been  Introduced  into  the  country 
districts  in  the  packing  of  grocery  lK>xes.  It  is  also  quite  common  in 
waste  places  about  towns.  Previously  rei>orted  from  Tippecanoi*  County 
l»y  Mr.  Stewart.     (Proc.  Ind.  Acad.   Sci.  P,>01:28:i.) 

32.  Atriph'x  ]}niula  L.     Spreading  Orachne. 

Hamilton,  Maiion  and  Tippecanoe  counties.  In  the  tirst  two  counties 
this  is  a  common  weed  along  country  roads  while  it  is  very  common  in 
waste  places  about  Indiana])olis  and  Lafayette.  A<'cording  to  Britton's 
Manual  this  species  is  (H>nfined  principally  to  the  eastern  states.  Pre- 
viously ri'ported  from  Marion  and  Steuben  counties.  (Proc.  Ind.  Acad.  Sci. 
1004:  303.) 

*33.     Atripler  hortense  L.     Garden  Orachne. 

Hamilton  County,  growing  in  waste  places  about  towns. 

34.     Allonia  nyctaginea  Michx.     Wild  Four-o-Clock. 

Tippecanoe  County.  Well  established  along  the  Wabash  Railroad 
both  east  and  west  of  Lafayette.     Previously  reported  from  Hamilton, 
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riitnnni  and  Marion  countios.  In  all  the  localitios  which  have  come  under 
uiy  ohservation  this  is  truly  a  railroad  wood.  (State  Catalogue,  p.  733, 
I'roc.  Ind.  Acad.  Sci.  1JH)4:  223.) 

35.     Fumarin  offirinalia  L.     Fumitory. 

Putnam  ('ounty.     Previously   reported  only  from  the  eastern  part  of 
the  State.     (State  Catalojxue.  j).  7<»:>.i 

♦36.     Lepidium  campcstre  (L. )  R.  Br.  Field  Cress. 
Putnam  County,  roadsides. 

37.  SiHymlnium  aitmivimn  L.     Tumbling  Mustard. 

Hamilton.  Putnam  and  Tippecanoe  counties.  The  tirst  noticii  of  this 
species  in  Indiana  occurs  in  the  Proceedings  of  the  Academy  for  1901 
(p.  300)  where  it  is  reported  by  Dr.  Hessler  as  **gTowing  along  the  State 
Line  Railroad  east  of  I^ke  Cicott.  Cas5  County."  and  by  II.  W.  Clark 
from  Marshall  County.  In  the  Proceedings  for  VM\  (p.  i:J4)  Mr.  Smith 
reports  that  a  single  specimen  was  taken  along  the  Morion  Railroad  near 
the  State  Fair  Grounds  at  Indianapolis.  Tliese  records  point  to  a  wide 
distribution  over  the  State  as  a  railroad  weed.  This  is  one  of  the  most 
important  migrants  which  has  entered  our  State  in  recent  years,  as  it  is 
one  of  the  worst  weeds  of  the  grain  lields  of  the  northwest.  So  important 
indeed  is  this  weed  that  it  lias  received  considerable  attention  both  in 
experiment  station  and  government  pul>lications.  The  station  in  Tipi>e- 
canoe  County  indicates  that  the  species  has  probably  been  brought  in  with 
grain,  as  it  is  found  along  the  switch  by  one  of  tlu*  elevators. 

38.  Barhijrea  atricta  Andrz. 

This  species  Is  admitted  to  the  Stat(»  Catalogue  on  the  authority  of 
Dr.  MacDougal,  who  reported  it  from  Putnam  County,  but  on  account  of 
range  probabilities  "it  is  somewliat  doubtfully  included."  (State  Cata- 
logue, p.  760.)  This  species  is  (piite  almudniit  along  a  small  stream  in  the 
central  part  of  Putnam  County. 

39.  Boripa  i<inwita  (Nntt.)  A.  S.  Hitchcock. 

This  species  is  also  admitted  to  tlie  State  Catalogue  tentatively  on 
the  authority  of  a  specimen  collected  in  Putnam  County  by  Dr.  Mac- 
Dougal. (State  Catalogue,  p.  1(\{\.)  This  species  is  well  established  at  a 
single  station  on  the  Big  Pour  Railroad  west  of  <Jreencastle  where  it  has 
been  able  to  maintain  itself  for  the  past  lifteen  years. 
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40.     Cardamine  pennsylvamca  Mnhl.    Smooth  Bitter  Cress. 

Previously  reported  by  C.  C.  Deam  from  Wells  County.  (Proc.  Ind. 
Acad.  Sol.  1900:  139.)  This  species  is  probably  of  general  occurrence 
throughout  the  State,  but  has  been  confused  with  C.  hirsuta,  from  which 
it  differs  in  the  entire  absence  of  pul)escence.  The  reference  to  the  latter 
species  from  Hamilton  and  Putnam  counties  in  the  State  Catalogue  (p. 
768)  should  be  transferred  to  the  si>ecies  under  consideration  as  all  the 
material  in  the  herbarium  of  DePauw  University  and  in  my  own  collection 
from  these  localities  belongs  here.  I  have  been  unable  to  find  a  single 
specimen  of  C.   hirsuta  in  either  county. 

•41.     Coringia  onentalin  (L. )  Dnmort.     Hare's  Ear.     Treacle  Mustard 
Putnam  and  Tippecanoe  counties,  along  the  Monon  Railroad. 

♦42.     Heiichera  hlrmlicaulis  (Wheelock)  Rydb.    Hirsute  Heuchera. 

Putnam  County,  in  dry  woods  and  thickets.  This  species  is  intermedi- 
ate between  //.  villosa  and  H.  americana,  from  the  former  of  which  it  is 
easily  distinguished  by  the  shallow,  rounded  lobes  of  its  leaves,  and  from 
the  latter  by  its  hirsute  scape.  Previously  reported  from  Steuben  County. 
iProc.  Ind.  Acad.  Sci.  1904:  220.) 

43.  Ribes  (jrarile  Miclix.     Missouri  Gooseberry. 

Hamilton  and  Marion  counties.  This  species  is  by  no  means  common 
in  thi^  portion  of  the  State.  Previously  reported  from  Vigo,  Tippecanoe 
and  Kosciusko  counties.    (State  Catalogue,  p.  778.) 

44.  /»/7w.»  rnbrnm  L.     Red  Currant. 

Putnam  County,  sparingly  escaped  from  cultivation. 

45.  Fragoria  anuncano  (Porter)  Britton.     American  Strawberry. 
Putnam   County,   in   hilly   woods.     Previously    reported   from    Wells 

County  by  Mr.  Deam.     (Proc.  Ind.  Acad.  Sci.  1900:  140.) 

*46.     Potenttlla  xulphnrta  Lam.     Rough-fruited  Cinquefoil. 

Putnam  County,  streets  of  (Jreencastle  nnd  adjoining  pastures,  ap- 
parently introduced  in  lawn  grass  seed  and  now  well  established  in  a 
limited  area. 

*47.     Jiosa  orbinmna  Porter.     Arkansas  Rose. 

Putnam  County.  This  western  rose  is  established  at  a  number  of 
points  along  the  embankment  of  the  Big  Four  Railroad  east  of  Green- 
castle. 
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•48.     Pyrus  communis  L.     Scrub  Pear, 

Hamilton  and  Putnam  counties,  in  red  clay  soil.  Within  the  course  of 
a  few  years  abandoned  fields  in  the  hill  counties  are  covered  with  a 
growth  of  blackberries,  hickory  and  pears.  Fruiting  trees  are  not  un- 
common. 

*49.     Amygdalis  persica  L.     Peach. 

Putnam  County.  A  numtjer  of  l>enring  trees  are  to  be  found  about  the 
dumps  and  in  the  womls  where  sceils  have  been  thrown. 

50.  Babtma  tinrtoria  (L.)  R.  Br.     Wild  Indigo. 

Tippecanoe  County.  A  single  plant  of  this  species  was  found  late  in 
the  fall  at  the  brow  of  a  hill  in  company  witli  AmlroiHxjon  and  Lithosper- 
mum.  The  only  locality  given  In  the  State  Catalogue  is  Steul)en  County, 
(p.  V.fX) 

51.  Geranium  pmilum  Barm.  f.    Small-flowered  Cranes-bill. 

In  the  Proceedings  of  the  Academy  for  1003  (p.  118)  Mr.  Dorner  says: 
**In  the  summer  of  l!)(r2.  tliis  was  found  growing  among  the  grass  on  the 
Experiment  Station  grounds.  This  one  collection,  however,  without  any 
additional  observations  is  hardly  enougii  to  admit  it  to  the  State  flora." 
The  station  in  qu4>stion  api>ears  to  l)e  well  established  and  spreading, 
exterminating  tlie  grass. 

♦52.     Oxidis  rorniculatfi  L.    Yellow  Procumbent  Wood-sorrel. 

Putnam  County,  along  tlie  Hig  Four  Uailroad  west  of  Greencastle. 
lU'itton  gives  tlie  range  of  tliis  sjM'cies  as  "in  ballast  about  eastern  sea- 
ports, and  fretiuently  growing  on  tlie  grotmd  in  greenhouses  •  ♦  ♦ 
Ile<'ently  found  in  Ontario."  The*  plant  is  also  found  in  tlie  warm  regions 
of  both  hemispheres. 

68.     Hyprrcum  maculaJtum  Walt.     Spotted  St.  John's- wort 

Hamilton  County.  Previously  reported  from  Steuben  and  Marion 
counties.    (State  Catalogue,  p.  K\\)\  Proc.  Ind.  Acad.  Sci.  1008:  134.) 

54.     Scirothra  genfitnwidt's  L.      Pine-weed. 

Fulton  County.  Material  collected  l»y  Dr.  Underwood  is  in  the  her- 
barium of  DePauw  University. 


•55.      Viola  palmnttt  Kororia  (Willd.)  Pollard, 
Putnam  Couniy.  in  rich  woods. 
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•56.     Vhla  papUionacea  domestica  (Bickjieli)  Follard.    Field  Violet. 
Putnain  County,  In  cultivated  fields.    Not  common. 

67.    Passiflora  lutea  L.     Yellow  Passion  Flower. 

Putnam  County,  on  the  embankment  of  the  Big  Four  Railroad  west  of 
Greencastle.  The  most  northern  record  for  the  State.  (State  Catalogue, 
p.  846.) 

58.  Onagra  biennis  grandifiora  (Ait.)  Lindl.     (Oenothera  b.  g.) 

Putnam  (bounty,  along  the  Hig  Four  Kallroad.  The  only  previous 
mention  of  this  spe(;ies  In  the  State  is  found  on  page  179  of  the  Proceed- 
ings of  the  Academy  for  1901,  where  it  is  recorded  that  "a  patch,  prob- 
ably of  recent  introduction,  of  var.  grandifiora  was  found  in  moist  ground 
near  Warsaw.'* 

59.  Anogra  alhicaulus  (Pursh.)  Britton.    Prairie  Evening  Primrose. 
Tippecanoe  County.     The  State  Catalogue  (p.  852)  classes  this  species 

as  "an  exceptional  form  occasionally  occurring  In  the  southern  counties. 
Its  northern  limit  in  the  State  seems  to  be  Hamilton  County."  This  showy 
fiower  was  collected  at  two  stations  in  the  vicinity  of  Lafayette  the  past 
summer.  It  was  rather  abundant  in  a  meadow  east  of  the  city  and  several 
plants  were  found  along  the  Belt  Railroad  about  a  mile  distant. 

60.  Circ<iea  hitetiana  L.     Enchanter's  Nightshade. 

The  texts  with  one  accord  spealc  of  the  plants  of  this  genus  as  white 
flowered.  This,  however,  is  Inaccurate,  as  the  present  species  shows  a 
marked  variation  in  this  resixHt.  While  tlic  flowers  are  typically  white 
there  are  all  the  Intermediate  shades  up  to  a  bright  pink.  The  first  part 
of  the  flower  to  change  its  color  is  the  outside  of  the  sepals,  then  the  en- 
tire sepal,  and  last  of  all  the  petals.  Dr.  Coulter  tells  me  that  he  has  seen 
this  form  rather  frequently  In  this  State  and  In  New  York  during  the  past 
summer.  1  have  collected  the  red  flowered  form  in  a  single  locality  In 
Hamilton  County. 

61.  AnagalliB  arremis  L.     Poor  Man's  Weatherglass. 

Putnam  County.  A  spe<*imen  of  this  species  collected  in  Putnam 
County  by  Miss  Amelia  JEllis  is  in  the  herbarium  of  DePauw  University. 
The  most  northern  record  given  in  the  State  Catalogue  is  Monroe  County. 
(P.  873.) 
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62.     Obolaria  virginica  L.     Pennywort. 

Putnam  County,  on  a  wooded  hillside.     The  most  northern  locality 

previously  reported  in  the  State  Is  Vigo  County.    (State  Catalogue,  p.  879.) 

68.  Oonoholus  leavis  Michx.  (Ampelinos  alibidos  (Null)  Britt.;  Ensleniaa. ) 
Climbing  Milkweed, 
Hamilton  and  Tippecanoe  counties.  "Confined  to  the  southern  coun- 
ties, its  northern  record  beinji:  Vigo  County."  (State  Catalogue,  p.  884.) 
Each  of  these  stations  is  of  interest,  as  they  very  materially  extend  the 
range  of  this  species  in  the  State.  The  Hamilton  County  locality  was  In 
an  abandoned  roadway  which  had  in  latter  years  become  a  fence  row. 
The  soil  is  red  clay  and  the  locality  alM)ut  a  mile  from  the  river.  The 
plant  maintained  itself  for  a  number  of  years  and  began  to  spread  to  the 
adjac<»nt  fields.  It  was  at  last  eradicated  by  the  landowner.  The  vine  is 
abundant  in  the  lx)ttoms  of  the  Wabash  River  near  Lafayette,  where  it 
is  a  bad  weed  in  cornfields.  This  species  is  probably  of  wider  distribu- 
tion in  the  State  than  the  recorded  localities  would  indicate,  as  it  is  very 
easily  overlooked  on  a<-c'ount  of  the  superficial  resemblance  of  its  leaves  to 
those  of  Ipomoea  pundurata  with   which   it  grows. 

64.     Afacrocalyx  nyctalea  (L. )  Knntze. 

Tippecanoe  County.  A  clump  of  this  plant  was  found  near  the  bank 
of  the  Wabash  Uiv<T  ncmr  Lafayette.  Previously  recorded  only  from  Vigo 
and  Knox  counties.     (State  Catiiloguc,  p.  HU^.)* 

•66.     Stachys  amhigua  (A.  Gr.)  Brit  ton.     (»S\  hyssipif(dius  itmhigtm  Gray.) 
Putnam  and  Tippecanoe  counties,  in  swamps  and  along  streams. 

66.     Mf'lma  ojicinalh  L.     Bee  Balm. 
Hamilton  County. 

•67.     Rurllia  Htrcpens  micrantha  (Engelm.  &  Gray)  Britton.     (R.  s.  cleistan- 
tba  A    dray.) 
Hamilton  and  Marion  counties.     This  is  the  commonest  form  of  this 
species  in  the  central  part  of  the  State. 

(J8.     Loniccra  t^cmpcrvirftin  L.    Honeysuckle. 

Tippecanoe  County.  m\  diy  hillsides.  Not  p'n^viously  reported  "north 
of  Wayne  County."     (State  Catjilo^jue,  p.  !M4.) 


^SiDce  found  oommon  about  Lafayette.    June,  190(). 
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69.     Tragopogon  porrifolius  L.    Oyster  Plant. 

Putiiaui  County,  in  waste  places  about  Greeueastle.  Previously  re- 
portiHl  from  Wells  County  by  Deam.    (Proc.  Ind.  Acad.  Sci.  1900:  142.) 

*70.     Silphium  terebinthhuweum  pinnatifidum  (Ell. )  A.  Gr. 

Hamilton  County.  The  citation  of  the  species  (State  Catalogue,  p. 
J)82),  is  incorrcKit,  as  the  siMJcimens  have  laciniate  radical  leaves. 

71.  HeliaiUhns  jyetUdaris  Nntt. 

Tippecanoe  County,  along  the  Big  Four  Railroad  west  of  I^fayette. 
l*reviously  reported  from  Lake  County.     (Proc.  Ind.  Acad.  Sci.  1900:  141.) 

72.  SffHosnia  Atuireolens  (L. )  Raf. 

Hamilton  County.  The  material  first  collected  of  this  si>ecies  was 
defective,  and  so  determined  as  Colcosanthus  grandiflorus  and  reiiorted 
to  l>r.  Coulter.  Later  collections  of  material  made  a  correct  determina- 
tion possible.  The  latter  species  should,  therefore,  be  stricken  out  of  the 
doubtful  list  of  Indiana  plants.     (State  Catalogue,  p.  608.) 

78.     O'litauria  ryamui  L.     Blue  Bottle. 

Tippecanoe  County,  in  cultivated  ground  and  about  dumps. 

•74.     Centaur ia  sohtitiuii^  L.    Yellow  Star  Thistle. 

Dearborn  County.  This  plant  was  sent  to  the  exiK»riment  station 
under  date  of  October  10,  irK)5,  by  Lute  Helm  of  Moores  Hill,  who  re- 
ported it  as  a  weed  in  alfalfa  fields.  It  is  an  old  world  plant  which  is 
sparingly  natunilized  in  the  Southern  States.  It  can  be  readily  dlstln- 
iruished  from  (-.  calvitrapa  by  its  yellow  flowers.  This  species  is  not  In- 
cluded in  Britton's  Manual. 

Lafayette,  Ind.,  November,  1905. 


177 


Rust  of  Hamilton  and  Marion  Counties,  Indiana. 


By  Guy  West  Wilson. 


The  present  catalogue  of  indinulcH  is  based  ehletly  uik)ii  a  eolleetiou 
of  thirty-eight  species  made  in  tlie  soutliern  i)art  of  Hamilton  and  the 
northern  part  of  Miirion  counties  lietween  the  3d  of  August  and  the  2d  of 
Septeml)er  of  the  present  season.  The  hosts  number  forty-four,  of  which 
Aster  panicidatus  and  Avcna  sutira  were  the  most  prolitic,  the  former 
harboring  three  and  the  latter  two  si)ecies.  Previously  but  two  species, 
(iymtwionia  interstitialis  and  Divficonm  tana licuUita,  had  been  collected 
in  this  region.  The  former  did  not  reappear  in  this  collection,  thus  making 
the  total  number  of  species  to  date  thirty-nine.  This,  however,  can  be 
regarded  merely  as  a  preliminary  catalogue,  as  the  collecting  season  was 
too  short  and  the  time  which  coidd  be  <levoted  to  tiie  work  too  limited  lo 
make  an  exhaustive  collection.  A  number  of  otlier  siK'cies  have  been 
observed  in  previous  yt^ars,  but  as  no  specimens  were  collected  they  are 
not  included  in  the  present  list.  (Careful  collecting  in  this  region  would 
probably  double  the  numl>er  of  species  and  would  certainly  greatly  ex- 
tend the  list  of  hosts  for  those  already  collected,  as  the  host  plants  of 
forty-five  other  Indiana  rusts  as  well  as  some  thirty-five  additional  hosts 
of  those  here  enumerated  occur  in  this  region. 

Of  the  species  catalogued,  twelve  may  be  classed  as  injurious,  as  their 
hosts  are  cultivated  plants.  A  few  other  species  occur  upon  plants  which 
are  cultivated  elsewhere,  and  in  such  localities  would  be  properly  classed 
as  injurious,  while  in  the  present  instance  they  might  even  be  considered 
beneficial  species.  Among  the  injurious  species  first  place  belongs  to  the 
grain  rusts  (Dicaeoma  poculifomic  and  O.  rluimni),  which  often  seriously 
reduce  the  yield  of  small  grains.  Of  scarcely  less  importance  is  the  black- 
berry rust  (Qymnoconia  interstitialis),  which  was  disastrously  abundant 
In  this  region  a  half  dozen  years  ago.  So  great  was  its  ravages  that  a 
considerable  acreage  of  blackberries  which  were  cultivated  for  market  had 
to  be  removed.  The  rust  was  not  seen  this  season  and  was  not  abundant 
last,  so  the  fruitgrowei*s  are  again  putting  out  blackberries.*  The  Carolina 
poplar,  which  is  used  as  a  shade  tree  In  towns,  is  sometimes  seriously 


'^Abundant  on  wild  sps.of  Ruhtu  in  May,  1906.* 

^2— A.  OF  SCIBSCE, 
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affected  by  a  i*ust  (Melampsora  mcdimv).  The  clover  rust  (Caconmrus 
trifoUiJ  was  found  sparingly  on  alsike  clover  and  abundantly  on  red 
clover,  causing  some  damage  to  the  crop  in  placets.  The  asparagus  nifit 
(Dicacoma  asparuijij,  so  far  as  it  was  observed,  occurs  only  upon  wild 
plants,  and  ^is  this  vegetable  is  not  cultivated  extensively  in  the  infested 
region  it  ha^  little  economic  importance  save  as  a  menace  to  the  occa- 
sional asparagus  beds  in  tlie  vicinity.  The  corn  rust  (Dmieoma  sorghi) 
was  very  abundant  this  season,  but  is  not  credited  with  any  serious  dam- 
age. 

The  live  remaining  species  are  to  Ik*  regarded  as  injurious  or  not  ac- 
cording to  tlie  host  which  tliey  infest.  The  m(>st  important  of  these  is 
the  bean  rust  (CacornuruA  phiiHvuW),  which  was  collected  on  corn  beans 
and  seen  abundantly  on  dwarf  beans,  wliicli  it  damaged  to  a  considerable 
extent.  This  rust  also  occurs  abundantly  on  a  wild  bean  (Strnphostfflvit 
hHvoUi)  which  is  a  serious  pest  in  low  river  bottoms.  The  various  wild 
sunflowers. as  well  as  the  common  species  (UclhnUhus  annmtit)  are  often 
seriously  affected  by  a  rust  (IHcacomn  hvlinnthi).  \\y  the  middle  of  Au- 
gust the  plants  of  the  common  sunflowtM*  in  some  sections  of  Indianapolis 
were  almost  defoliated,  and  such  I<»aves  as  did  remain  were  rendered 
unsightly  by  this  rust.  Had  only  that  multitude  of  sunflowers  which 
abound  in  the  river  bottoms  and  about  thi»  dumps  of  the  city  been  in- 
fected, this  rust  would  deserve  a  place  among  the  beneficial  species.  All 
the  wild  species  of  aster  are  used  for  ornament,  ('specially  in  <'ountry  gar- 
dens, hence  the  three  aster  rusts  (Colvospnrium  soli  day  in  is,  Dicm'oma 
atttrris  and  />.  caracisastcrisj  assume  the  role  of  injurious  s|K'cies.  This 
ih  especially  true  of  the  last  species,  which  often  sadly  disfigures  its  host. 

A  number  of  species  occur  upon  weeds  of  greater  or  less  importance 
and  so  are  to  be  considered  beneficial,  inasmuch  as  they  assist  in  keeping 
these  pe;<ts  in  check.  Of  these  the  rust  of  the  wild  morning-glory 
(Dicacoma  coniolvuli)  and  of  the  bind  weed  {Dicacoma  polygmii-con- 
volvuH)  ai*e  probably  tlie  most  imi)ortant,  as  their  hosts  are  among  the 
worst  of  the  rust-bearing  weeds  of  the  region.  The  rust  of  the  cocklebur 
and  horse  wewl  (Dicacoma  .rauthii)  also  deserves  mention.  The  iron  weed 
rust  (Colcospf/rinm  i'>cnwnia')  is  common  and  often  entirely  covers  the 
lower  surface  of  the  leaves  of  its  host  to  the  serious  injury  of  the  latter. 

At  the  time  this  collection  was  made  conditions  favored  the  detailed 
study  of  the  rust  flora  of  a  limited  area,  to  wit,  section  5^  va^nge  4  e^st, 
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township  17  north.  This  section  has  an  area  of  about  seven  hundred  acres 
and  is  bounded  on  three  sides  and  crossed  from  north  to  south  by  public 
highways.  The  land  is  gently  rolling  with  a  sandy  loam  soil  and  a  red 
clay  subsoil.  In  the  northwest  quarter  is  what  was  once  a  lake  but  is  now 
a  flourishing  cornfield,  on  the  western  border  of  which  a  few  small  bogs 
remain  unditched.  This  region  is  drained  by  a  ditch  which  is  partly  open, 
and  which  crosses  the  low  black  lands  of  the  southeastern  quarter  of  the 
section.  Of  the  forty  or  fifty  acres  of  timber  land  scarcely  an  acre  can  be 
said  to  be  in  a  state  of  nature,  while  the  greater  portion  of  this  area  is 
closely  pastured  and  part  of  it  is  in  process  of  clearing.  The  present  pop- 
ulation is  sixty-six  and  is  entirely  agricultural.  The  staple  crops  are  corn, 
wheat,  oats,  timothy  and  clover.  Some  fruit  and  a  few  vegetables  are 
grown  for  market,  but  usually  for  home  consumption  only.  The  or- 
namentals are  those  usually  found  about  country  homes.  The  farms 
are  kept  as  free  from  weeds  as  in  the  average  Indiana  neighborhood. 
Such  a  region  is  scarcely  an  inviting  collecting  ground  and  would  often  be 
passed  by  as  unworthy  of  attention,  yet  it  yielded  thirty-six  species  of 
rusts  on  forty-three  hosts.  These  are  marked  with  an  asterisk  (*)  in  the 
catalogue. 

The  nomenclature  of  host  plants  is  that  of  Britton's  Manual,  while 
the  rusts  are  named  in  accordance  with  the  usually  accepted  nomenclature. 
Synonyms  are  given  for  hosts  when  they  have  a  different  name  in  Gray's 
Manual  and  for  the  rusts  when  the  last  published  notice  of  these  was 
under  a  different  name  from  that  used  in  this  catalogue.  Reference  to 
previous  publication  in  the  Proceedings  of  the  Academy  are  by  year  and 
page.  A  set  of  specimens  of  this  collection  has  been  deposited  in  the  her- 
barium of  Dr.  Arthur,  who  has  kindly  verified  all  determinations. 

Order  UREDINIALES. 
Family  Coleosporiaceae. 

1.     CoLEOSPORiUM  SOLIDAGINIS  {Schu\)  Thuem. 
•On  Aster  ericoides  L.     Hamilton. 
♦On  Aster  panicalatus  Lam.     Hamilton. 
*On  Solidago  canadensis  L.     Hamilton,  Marion. 

2       COLEOSPORIUM  VERNON i^E  B.  and  C. 

•On  Vemonia  fasiculatus  Michx.     Hamilton. 
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Family  Melampsoraceae. 

3.  PUCXJINIASTKUM  AGRIMOMAE   (DC.)  Diet. 

♦On  Agrimonia  mollis  (T.  &  G.)  Britt.  (A.  parviftora  Ait.)  Ham- 
ilton. 

4.  Melampsora  bigelowii  Thuem.     (M.  farniosa  (Pere.)  Schroet.) 

On  Salix  cordata  Mohl.     Hamilton. 

*On  Salix  flaviatilis  Nutt.     {S.  longi folia  Mnhl.)     Hamilton,  Ma- 
rion. 
6.    Melampsora  medusae  Thuem. 

♦On  Popalus  deltoides  Marsh.  (P.  monilifem  Mnhl.)  Hamilton, 
Marion. 

Family  Pu<xnNiACEAE. 

6.  Gymnooonia  interstitialis  {Svhl. )  Lagh.      ( Purcia  in^'r«^i7ia/w  Sehl. ) 

Tranzschel. ) 
♦On  all  species  of  Rubus.     Hamilton.     1894  :  157. 

7.  Oaeomurus  caladii  (Srhiv.)  Knutze. 

On  Arisaema  dracontium  (L. )  Schott.     Hamilton. 
♦On  Arisaema  triphyllum  (L. )  Torr.    Hamilton. 

8.  Caeomurus  euphorbi.e  (Srhir,  )  KimtZf. 

On  Enpliorbia  deutata  Michx.     Hamilton,  Marion. 
♦On  Euphorbia  Immistrata  Eugelm.     Hamilton. 
♦On  Euphorbia  maculata  L.     Hamilton. 

♦On  Euphorbia  nutans  Lag.  (E.  hi/pericijolia  Gr. )  Hamilton,  Ma- 
rion. 

9.  Caeomurus  hedysari-paniculati  iSr/tfr.)  Arth. 

♦On  Meibomia  sessilifolia  (Torr. )  Kuntze.?  {Dcsuiodimn  $.).  Ham- 
ilton. 

♦On  Meibomia  viridifiora  (L. )  Kuntze.  (Drsmodiinn  r.)  Hamilton, 
Marion. 

10.  Caeomurus  howei  (Pk.)  Kunfzr. 

♦On  Asclepias  syriaca  L.  (A.  conmti  Dec.)     Hamilton,  Marion. 

11.  Caeomurus  junci  {St-hir.)  Kantz^'. 

*0n  Jancus  tenuis  Willd.     Hamilton,  Marion. 

12.  Caeomurus  ferkjynius  (Jlalst.)  Kmitzt. 

♦On  Carex  utriculata  Boot.     Hamilton. 

13.  Caeomurus  phaseoli  {PtrK.)  Arth. 

♦On  Phaseolus  vulgaris  L.     Hamilton. 
On  Strophostyles  lielvola  (L. )  Britt.     {Phuseolus  divfnifoliu^  Pers.) 
Marion. 
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14.    Oabomurus  Polyqoni  (Pen,)  Kuntze. 

*On  Polygonum  aviculare  L.    Hamilton. 
16.    Gabomurus  TRiFOiiU  (Hedw.)  Gray 

*0n  Trifoliom  hybridom  L.    Hamilton. 

*On  Trifoliom  pratense  L.    Hamilton,  Marion. 

16.  DiOABOMA  ANQUSTATUM  (Pk.)  KuntZ€. 

*On  Scripns  atrovirens  Mnhl.     Hamilton. 

17.  DiCAEOMA  ASPARAOi  (DC.)  Kunize, 

On  AsparaguB  officinale  L.     Hamilton. 

18.  DiCAEOMA  A8TERIS  (Duby)  KuYitze. 

*On  Aster  panicnlatuB  Lam.     Hamilton. 

19.  DiCAEOMA  OANALICULATA  (Sckw.)  Kxvntze.     {Pwcinia  indimata  D.  &  H.) 

*On  Oyperus  strigosuB  L.     Hamilton.    1894  ;  157. 

20.  DiCAEOMA  C ARACIS- 48TERIS  Arth, 

*On  Aster  paniculatus  Lam.    Hamilton. 

21.  DiCAEOMA  0ARACI8-80LIDAGINIS  Art^l. 

*0n  Carex  conoidea  Scliknhr.     Hamilton. 

22.  DiCAEOMA  oiRCAEAE  {Pers,)  Kuntze, 

*On  Oircaea  Intetiana  L.     Hamilton. 

23.  DiCAEOMA  CONVOLVUIJ  {Pers,)  Kuntze. 

On  Convolvnlus  sepinm  L.     Hamilton,  Marion. 

24.  DiCAEOMA  DAYi  (Clint.)  Kuntze. 

*On  Sterionema  ciliatom  (L. )  Raf.     Hamilton. 

25.  DiCAEOMA  EMACUL AT UM  (*Sc/lJ/-.)   KwUze. 

*On  Panicnm  capillare  L.     Hamilton. 

26.  DiCAEOMA  HELiANTHi  (iSV/iit?.)  A'wn/ee. 

On  Helianthns  annnus  L.     Hamilton,  Marion. 
On  Helianthns  tnberosos  L.     Marion. 
*On  Helianthns  sp.     Hamilton. 

27.  DiCAEOMA  LATERIPES  ( /?.  and  R.)  Kuntze. 

On  Raellia  stripens  L.     Hamilton. 

28.  DiCAEOMA  MENTHAE  ( Pers. )  Gray. 

'^On  Agastache  nepetioides  (L. )  Kuntze.     {Lophanthus  n. )    Hamil- 
ton. 
*0n  Biephia  hirsuta  (Pursh. )  Torr.     Hamilton. 

On  Mentha  canadensis  L.    Hamilton. 

On  Monarda  fistulosa  L.     Hamilton. 

29.  DiCAEOMA  MUHLENBERGIAE  (A.   &  H.)  Arth. 

*On  Muhlenbergia  diffusa  Schreb.    Hamilton. 
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80.  DiCAEOMA  POCULIFORME  (Jonq.)  Kuntze. 

*On  Agrostis  alba  L.     Hamilton.  ^ 

*0n  Arena  sativa  L.    Hamilton. 
*On  Triticom  vnlgare  L.    Hamilton. 

81.  DiCAEOMA  PODOPHYLLI  (/SWfM'.)  A''e/Wt^<'. 

♦On  Podophyllum  peltatnm  L.    Hamilton. 

82.  DiCAEOMA  POLoaoNi-AMPHiBii  {Rers,)  ArtK 

*0n  Polygonum  emersum  (Michx.)  Britt.     (P.  muhlenbergii  Wats.) 
Hamilton. 

33.  DiCAEOMA  POLYGONI-CONVOLVULI  (  IledlV,  )  AHh, 

*0n  Polygonum  convolvulus  L.    Hamilton,  Marion. 

34.  DiCAEOMA  PUNCTATUM  {Str,)  AHh. 

*0n  Galium  concinctum  T.  &  G.     Hamilton. 
•On  Galium  triiidum  L.     Hamilton. 
On  Galium  tinctorium  L.     Hamilton. 

35.  DiCAEOMA  RHAMNi  {GmcL)  Kuntze. 

^On  Avena  sativa  L.    Hamilton. 

36.  DiCAEOMA  80R0HI  {Schw.)  KuiltZf. 

*On  Zea  mays  L.     Hamilton,  Marion. 

37.  DiCAEOMA  TARAXACI  (  PIOUT,  )  KvtUze. 

*On  Taraxacum  taraxacum  (L. )  Karst.    ( T.  ojfichialt'  Weber. )   Ham- 
ilton, Marion. 

38.  DiCAEOMA  XANTHII  (Srhu\)  KurUze, 

'On  Ambrosia  trifida  L.     Hamilton. 
On  Xanthium  canadense  Mill.     Hamilton,  Marion. 

89.      GYMN'OSPORANdlUM  (JLOBOSUM  Fail. 

*0n  Crataegus  punctata  Jacq.     Hamilton. 
Lafayette.  Ind.,  November.  1905. 
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A  Travertine  Deposit  in  Tippecanoe  County,  Indiana. 


By  Guy  West  Wilson. 


On  the  west  bank  of  tin;  Wjibasli  Kiver,  iieiir  the  Indiana  Soldiers' 
Home,  a  steep  bluff  skirts  the  stream.  A  short  distance  below  the  "Teeum- 
seh  Trail"  the  slope  has  been  greatly  modified  by  the  action  of  the  seep 
water  which  trickles  down  the  bank  and  makes  a  small  marsh  near  the 
level  of  the  river.  This  region  of  a  few  square  rods  extent  is  the  lodging 
place  of  the  leaves  and  twigs  from  the  forest  trees  above,  thus  materially 
imi)eding  the  How  of  tlie  small  amount  of  seep  water,  which  is  highly 
charged  with  carbonate  of  lime,  causing  it  to  make  a  deposit.  As  this 
mass  has  been  undistrubed  for  a  number  of  years  a  considerable  amount 
of  travertine  has  been  formed.  The  surface,  and  consequently  the  more 
recent,  portion  of  the  ma.ss  is  quite  soft,  crumbling  easily  in  the  hand, 
while  the  deeper  and  older  portion  is  liard  enough  to  resist  a  sharp  blow 
with  a  small  hammer. 

An  examination  of  fragments  of  this  travertine  shows  that  at  the 
present  time  our  own  flora  is  being  preserved  in  fossil  form.  The  deposit 
of  lime  is  rapid  enough  to  preserve  the  leaves  and  twigs  of  neighboring 
trees  and  of  the  herbaceous  plants  of  the  immediate  vicinity.  The  former 
are  principally  oaks  and  maples  whose  leaves  can  be  recognized  both  by 
their  form  and  by  the  arrangement  of  their  principal  veins.  The  latter 
are  chiefly  glasses  and  sedges,  although  fragments  of  a  few  other  swamp 
plants  also  occur.  In  the  more  moist  portions  of  tlie  region  a  sterile  moss 
grows  in  abundance  and  is  quickly  encrusted  with  lime,  forming  a  large 
bulk  of  the  travertine  at  this  i>oint,  and  resembling  certain  of  the  chain 
corals  (Halysitidav).  Some  of  the  moss  noticed  were  growing  at  the  tip 
while  completely  encrusted  at  the  base. 

A  large  area  of  this  portion  of  the  formation  is  covered  by  a  luxuriant 
growth  of  one  of  the  thalose  liverworts.  Conocephalus  oonious  Dumort.  As 
the  substratum  upon  which  this  plant  grows  is  less  compact  than  in  other 
portions  of  the  deposit  its  fossil  remains,  which  are  the  most  interesting 
of  all  those  which  were  noticed,  are  not  so  perfect  as  might  have  been  the 
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case  had  tlie  plant  grown  on  a  firmer  substratum.  Those  found  were 
merely  fragments  of  the  tips  of  the  thallus  and  were  thin  easts  without 
the  markings  which  are  characteristic  of  the  ui)per  surface,  and  without 
the  rhizoids  of  the  under  surface.  There  was.  hideed,  nothing  to  dis- 
tinguish the  easts  from  those  wliich  might  have  luen  formed  by  any  mem- 
ber of  the  gnmp,  except  the  fact  that  they  agreed  in  siz(»  an<i  form  with  the 
unmixed  colony  of  this  siHM'ies  whicli  grows  immediately  above  them. 
Lafayktte,  I.nd.,  NovemlM'r.  ltK)5. 
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Additions  to  Indiana  Flora,  No.  2. 


By  Ghas.  O.  Deam. 


The  species  herein  listed  have  been  identified  by  competent  authority, 
and  mostly  by  the  Department  of  Agriculture,  Washington,  D.  O. 
Botrychium  obli</imm  Muhl. 

Wells  Oounty,  September  18,  1896;  Steuben  County,  August  21,  190L 
Dryopteris  fiUx-mas  (L. )  Schott. 

Weils  County,  July  20,  1902,     This  species  was  included  in  Coulter's 
list,  but  no  locality  was  cited. 
Dryopterls  bootti  (Tuckerm. )  Underwood. 

Wells  County,  July  23,  1906. 
Panicum  gattingeri  Nash. 

Franklin  County,  August  28,  19aS. 
Panicum  philadelphicum  Trin. 

Steuben  County,  August  11,  1908. 
Panicum  minimum  (Engelm. )  St. 

Steuben  County,  August  12,  1908. 
Eiitonia  puhencens  Scrib.  and  Mer.' 

Orange  County,  May  26,  1901. 
Elymus  robmtum  Scrib.  and  Sml. 

Wells  County,  September  1.  1904;  Franklin  County,  August  28,  1903. 
Juncua  dudleyi  Wiegand. 

Steuben  County,  June  16,  1908. 
Juncoides  campestris  mvltiflora  Celak.  , 

Orange  County,  May  26,  1901. 
Tradescantia  reftcxa  Raf . 

Steuben  County,  June  16,  1903. 
Salix  frag  His  L. 

Steuben  County,  August  18,  19aS. 
Salir  frag  His  X  allta  Wimmer. 

Wells  County,  May  7,  1899. 
Roripa  sylvestris  (L.)  Bess. 

Fountain  County,  June  6,  1905. 
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^Sophia  intermedia  Rydb. 

Lawrence  County,  May  26,  1901. 
Ots8ia  medsgeri  Shafer. 

Wells  County,  August  27,  1905. 
Meihomia  iUinoenm  (A.  Gray)  Kuntze. 
Steuben  County,  August  11,  1903. 
Ptflea  mesochora  Greene. 

Noble  County,  August  9,  1905. 
Viola  crasmla  Greene. 

Steuben  County,  May  28,  1905. 
Lactwa  mvi^a  L. 

St«uben  County,  August  12,  190.^;    Wells  County,  September  6,  1903; 
Allen  County,  August  22,  1904. 
iMctuca  spicdfa  integri folia  (A.  Gray)  Britton. 

Wells  County,  September  17,  1905;    Blackford  County,  September  8, 
1905. 
Kuthainia  hirttllu  Greene. 

Wells  County,  August  27,  1905;    Steuben  County,  Sept<5mber  9,  1903; 
Kosciusko  County,  August  24,  1905;  Blackford  County,  Septombor 
3,  1905. 
Mariana  Mariana  (L.)  Hill. 

Wells  County,  July  10,  1905.     This  is  a  migrant,  being  found  in  a  cul- 
tivated tield. 
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Some  Monstrosities  ix  Trillium.* 


By  Prank  Marion  Andrews. 


The  genus  Trillium  occasionally  shows  interesting  variations,  not  only 
in  the  form,  but  especially  in  the  number  of  the  part«  of  the  foliar  and 
floral  parts.  These  changes  in  form  and  phyllody  are  especially  conspicu- 
ous about  this  region  in  the  species  Trillium  sessile  and  Trillium  recurva- 
tuni.  Of  these  some  notable  variations  have  been  observed.  Two  speci- 
mens were  found  growing  within  a  meter  of  one  another,  one  being  Tril- 
lium sessile  and  the  other  Trillium  recurvatum.  In  both  of  these  speci- 
mens no  trace  of  the  usual  stamens  or  pistil  were  present.  All  parts  of 
the  flowers  were  completely  transformed  into  floral  leaves,  which  in  TriU 
Hum  recurvatum  were  considerably  larger,  with  the  exception  of  the 
central  ones,  than  the  usual  parts  of  normal  flowers  growing  near  them. 
In  Trillium  recurvatum  the  number  of  these  leaves  in  the  flowers  without 
reproductive  organs  was  twenty-three  (23)  and  in  the  Trillium  sessile 
fourteen  (14).  No  gradation  from  ix^tals  to  stamens  was  observed  in  these 
specimens,  such  as  is  sometimes  seen  in  tlie  Xymphaceae.  The  number  of 
sepals  and  floral  leaves,  the  venation  and  other  features  were  normal  in 
both  of  the  specimens  above  named. 

A  third  interest in;r  variation  was  seen  in  another  specimen  of  the 
Trillium  sessile  in  whirli  the  usual  parts  were  present,  but  varied  in 
number.  To  enumerate — there  were  four  floral  leaves,  somewhat  smaller 
than  in  normal  specimens,  three  small  sepals,  four  large  partly  greenish 
petals,  three  small  stamens  and  four  styles.  This  change  in  the  size  and 
especially  the  number  of  very  close  successive  whorls  of  the  foliar  and 
floral  leaves  was  all  tlie  more  striking  inasmuch  as  the  individual  members 
of  the  whorls  were  very  uniform  in  number  and  size.  This  particular 
plant  was  considerably  smaller  than  normal  specimens. 

Some  other  specimens  of  Trillium  sessile  and  recurvatum  showed  a 
sepal  and  petal  either  partly,  or  in  some  instances  wholly,  grown  together. 
In  these  cases  the  sepal  half,  which  could  be  distinguished  by  its  position, 
was  much  greener  than  the  other  or  petal  part,  which  was  partly  white. 

'^'See  also  Bott.  Gaz.,  rol.  16,  pp.  163  and  231,  and  vol.  19,  pp.  137  and  460. 
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Trillium  erectiini  also  deviated  somewhat  from  the  usual  appearance, 
without  a  multiplication  of  parts  ])ut  apparently  merely  a  partial  substitu- 
tion. For  example,  one  specimen  had  the  usual  floral  leaves,  three  sepals, 
Ave  petals,  four  stamens  and  two  st>'les.  In  all  other  respects  these  plants 
were  normal.  Some  flowers  of  the  other  species  have  shown  a  tendency 
to  unite  two  or  more  of  the  parts.  Some  slight  deviations  in  Trillium 
nivale  have  been  observed  in  the  wny  of  a  union  of  the  floral  parts. 

It  would  be  an  interesting  point  to  determine  whether  or  not  the  plant 
arising  from  a  rhizome  showing  such  clianges  as  here  mentioned  would 
appear  afterward.    Accordingly  experiments  of  this  nature  are  in  progress. 
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A  Natural  Proof  Tuat  the  Root  Tip  Alone  is  Sensitive  to 
THE  Gravitation  Stimulus. 


By  Frank  Marion  Andrews. 


l*feffer*  and  Czapek*  have  demonstrated  that  it  is  the  root  tip  only 
tliat  is  sensitive  to  the  stimulus  of  gravitation.  In  order  to  accomplish 
this  end  they  resorted  to  tlie  foHowing  method.  Glass  tubes  of  such  a 
diameter  as  would  just  fit  over  the  end  of  the  root  tip  were  made  by  draw- 
ing out  thick-walled  glass  tubes.  The  tubes  thus  obtained  were  bent  into 
an  L  shaiH*.  had  a  total  length  of  about  three  (3)  mm.,  and  weighed  about 
thirty  (30)  milligrams.  They  were  closed  at  one  end  and  left  open  at  the 
other;  each  limb  of  the  L-shaped  tube  made  in  this  way  had  a  length  of 
1.5  mm.  The  inside  diameter  of  the  tul^e  depended  on  the  size  of  the  root 
for  which  it  was  intended.  It  was  necessary  in  all  cases  to  have  this 
glass  tube  fit  the  root  loosely.  It  was  connected  to  a  piece  of  cork  and 
the  genninated  seedling  also  fastened  to  the  same  cork  in  such  a  way 
that  the  root  tip  projected  into  the  glass  cap  about  to  the  bend.  The 
whole  being  rotated  in  a  klinostat  for  some  hours  the  root,  freed  of  the 
stimulus  of  gravity,  grew  into  the  above  mentioned  glass  cap  and  finally 
assumed  its  L-shaped  form.  When  removed  from  the  klinostat  and  placed 
with  the  curved  tij)  of  the  root  vertical  and  the  rest  of  the  root  horizontal 
no  geotropic  curvature  took  place,  wliicli  shows  that  since  the  tip  of  the 
root  was  constrained  from  bending,  the  sensitiveness  of  geotropic  stimulus 
must  be  located  there,  else  it  would  have  l)ent  at  a  point  outside  the  glass 
tube.  I  have  accidentally  found  a  natural  proof  of  this  admirable  and  con- 
clusive discovery  of  Pfeflfer  ami  Czapek.  In  some  germinating  com  1 
observ<»d  one  instance  in  which  the  root  of  the  embryo  had  not  freed 
itself  in  the  usual  way,  but  instead,  the  scutellum  was  broken  about  mid- 
way and  earned  down  by  the  root  on  its  tip  as  a  mass  of  tissue.  The 
outer  coats  were  not  broken,  and  these  adhering  about  the  scutellum  on 
one  side  in  the  usual  way  made  the  mass  so  strong  that  the  root  could  not 
grow  out  of  it— at  least  it  did  not  do  so.  This  nniss  of  tissue  when  re- 
moved weighed  fifteen  (15)  milligrams.     The  root  had  turned  and  grown 


«*  Jahr  f.  wiss.  Bot.,  1895,  Bd.  27,  p.  243,  aod  1900,  Bd.  35,  p.  813. 
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in  this  mass  toward  tho  back  of  the  scutollum  at  a  riglit  angle  a  short 
(llBtance  from  the  tip;  upon  n'movin;^  all  tlie  mass  from  the  root  tip,  which 
could  be  done  quite  easily,  this  curving  was  i)lainly  evident.  The  root  was 
fixed  in  a  moist  atmosphere  on  a  sheet  of  cork,  with  tiie  curved  part  in  a 
vertical  position  and  the  rest  of  the  root  in  a  horizontal  position,  but  no 
geotropic  curvature  took  i>lace.  During  the  time  the  root  was  kept  in  this 
position  it  grew  almost  as  rapidly  as  the  control  specimens  which  were 
used  to  estimate  the  growth.  While  this  accidental  occurrence  of  a  cap- 
like mass  of  tissue  on  the  root-tip  showed  and  verified  the  same  effei't 
on  g(H)troi)ic  curvature,  as  was  i>roved  by  using  the  glass  caps,  neverthe- 
less it  eliminated  all  the  dangers  of  traumatic  elTccts.  to  which  the  glass- 
cap  method  might  render  these  parts  lialilc  in  the  absence  of  skillful 
manipulation,  upon  which  experimentation  is  being  conducted. 
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Plasmodesmen. 


By  Frank  Marion  Andrews. 


It  has  been  shown  by  W.  Gardiner,'  Strasburger,'  Kohl,^  and  others 
that  plasmodesmen  are  not  confined  to  the  pits  in  the  cell  walls  but  that 
they  may  also  penetrate  the  cell  walls  themselves  at  other  places.  Excel- 
lent names  for  the  plasmodesmen  penetrating  the  cell  wall  in  the  places 
above  mentioned  have  been  chosen  by  Kohl.*  Those  which  pass  through 
the  pit  membrane  he  calls  aggregated  and  these  which  pass  through  the 
unpittod  membrane  solitary.  Strasburger*  has  recommended  for  all  these 
protoplasmic  connections  the  term  plasmodesmen.  It  has  also  been  shown 
that  the  plasmodesmen  arise  independently  of  cell  division,  for  In  the 
derma togen  of  a  phanerogam,  in  Avhicli  only  anticlinal  and  radial  walls 
are  formcMl  these  plasmodesmen  are  present  in  the  walls  between  the  d(»r- 
matogen  and  the  next  inner  layer  of  cells. 

The  plasmodesmen  arise,  according  to  Strasburger,  secondarily  in  a 
veiy  early  stage  in  the  formation  of  the  membranes,  before  the  beginning 
of  their  secondary  thickening.  Pfeffer*  states — according  to  reports — that 
a  subse<|uent  formation  of  very  thin  plama  connections  is  just  as  [)ossible, 
as  the  larju'cr  fusion  of  i)rotoplasts,  which  is  made  possible  by  dissolution 
of  adiMiuate  jjarts  of  the  cell  wall. 

I  have  investigated  the  occurrence  of  plasmodesmen  to  some  extent 
hi  the  endosperm  of  Phoenix  dactylifera.  and  find  both  the  solitary  and 
aggregate  forms  present  in  large  numbers. 

Fig.  1  represents  a  cross-section  of  a  cell  of  the  endosperm  of  this 
plant  before  treating  with  any  reagent.  The  pits  are  large  and  numerous 
and  are  generally  somewhat  enlarged  where  the  ends  come  together  with 
th(»  corresi)onding  ones  of  contiguous  cells.  The  walls  are  rather  thick 
and  hard.     Fig.  2  is  a  longitudinal  section  of  the  endosperm  of  Phoenix 


^Gardiner  W.  Arbeiten  des  Botanisclien  Institute?  in  Wurzburg  1888,  Bd.  3,  p.  52. 
^Strasburger  Tcber  Plasmaverbindungen  pflanzlicher  Zellen  Jahr  fiir  wis.  Bot.  1901, 

Band  36,  p.  493. 
^Kohl-Ber.  d.  Dentsch  botan.  Ge^ellooh.  1900,  p.  364. 
^Kohl-Ber.  d.  Deutsch  botan.  Oeselipch.  1900,  p.  364. 
•Strasburger-Ueber  Plosmaverbindungen  pflanzlicher  Zellen  Jahr  fUr  wir.  Bot.1901, 

Band  1^6.  p.  503. 
"Pfeffer-Pflansenphysiologie  sweite  Auf.  1904,  Bd.  II,  p.  219. 
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(laotylifera  in  which  the  wall  has  been  greatly  swollen  and  the  plasmodes- 
nien  stained  to  nialie  tlieni  more  plainly  visible.  In  this  case  I  treated 
the  si)eciiuens  acconling  to  Gardiner's  method  flrst  by  allowing  them  to  He 
for  a  while  in  iodine  and  potassium  iodide  and  then  adding  chloriodlde  of 


Fig.  1. 

zinc  and  allowing  it  to  act  for  twelve  hours.  The  sections  were  then 
carefully  washed  in  water.  The  walls  were  found  to  be  strongly  swollen 
to  at  least  twenty-live  times  tlieir  original  thickness  where  the  pits  oc- 
curred.   In  only  a  few  instances  were  any  of  the  aggregate  i)lasmodesmen 


Fig. 2. 

found  lirolvcn  where  they  entered  lln^  pit  of  the  cell.  Sometimes  this 
occurred,  especially  in  the  solitary  i)lasmodesmen,  and  a  small  filament 
could  1k»  seen  as  in  Fig.  2.  Attempts  wore  made  to  bring  these  plas- 
modesmen  more  plainly  to  view  by  the  use  of  Hoffman's  blue,  but  this  did 
not  succeed  very  well.     I  found  after  considerable  experimentation  that 
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a  solution  of  clove  oil  eosin  stained  them  densely  and  then  made  them 
plainly  visible.  The  solution  I  used  was  made  by  adding  a  small  quantity 
of  eosin  to  the  pure  clove  oil.  This  stains  very  quickly  and  must  therefore 
only  be  allowed  to  act  a  few  seconds.  The  aggregate  plasmodesmen  did 
not  show  themselves  in  this  specimen  to  be  perfectly  smooth  threads  of 
protoplasm  but  were  coarsely  granular  or  appeared  considerably  thiclcened 
at  Irregular  intervals.  (Fig.  2.)  The  solitary  plasmodesmen,  however, 
were  more  uniform.  This  appearance  of  the  plasmodesmen  was  only  to  be 
seen  to  good  advantage  under  very  high  magnification.    The  plasmodes^ 


Fig.  8. 

men  shown  in  Fig.  2,  for  example,  were  magnified  2,250  times.  The  en- 
larged ends  of  the  pits  above  referred  to  are  better  shown  here  than  in 
Fig.  1. 

The  plasmodesmen  in  the  cortex  of  Aesculus  flava  were  also  examined. 
To  do  this  I  removed  the  outer  layers  down  to  the  green  tissue,  and  the 
thin  sections  obtained  there  were  treated  in  the  same  way  as  those  of  the 
endosperm  of  Phoenix  dactylifera,  except  that  instead  of  using  chloriodide 
of  zinc,  sulphuric  acid  was  employed  for  swelling.  Clove  oil  eosin  was 
also  used  here  with  good  results.  Hoffman's  blue  was  also  more  effective 
than  in  the  first  case  mentioned.  The  plasmodesmen  of  both  kinds  were 
made  visible  here,  although  the  solitary  ones  were,  as  usual,  more  difficult 
to  distinguish  than  the  aggregate  ones.  Some  experiments  in  demonstrat- 
ing the  plasmodesmen  in  moss  leaves  were  also  performed.  This  was  done 
by  plasmolysis.     The  leaves  of  Funaria  hygrometrica,  and  often  whole 

13— A.  OF  SCIKKCR. 
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plantlets  as  well,  were  placed  in  a  17  per  cent,  solation  of  cane  sugar  and 
left  for  a  few  minntes.  This  was  sufficient  to  bring  about  a  i^asmoljsls. 
in  all  the  cells  and  make  the  plasmodesmen  eyident  when  stained.  This 
is  shown  in  Fig.  3.  The  fine  Strands  of  protoplasm  ran  from  the  proto- 
plasts to  pits  in  the  wail  and  from  there  through  the  wall  to  the  opposite 
protoplasts.  If  the  protoplasts  were  contracted  too  much  by  plasmolysis 
they  were  broken  and  the  fragments  could  often  be  seen  (Fig.  3). 

When  moss-cells  were  plasmolized  in  the  way  above  mentioned  they 
were  fixed  in  a  1  per  cent  solution  of  chromic-acetic  acid,  then  washed 
in  water  and  the  walls  swollen  in  the  usual  way. 

The  walls  must  be  swollen  considerably  In  Funaria  hygrometrica  to 
locate  exactly  the  passage  of  the  plasmodesmen.  Although  the  proto- 
plasmic fibers  running  from  the  contracted  protoplasts  were  visible  even 
directly  after  plasmolyzing  they  were  made  much  more  evident  by  stain- 
ing with  clove  oil  or  HolTman*s  blue. 

The  importance  of  plasmodesmen  uniting  the  various  protoplasts  of 
a  plant  Is  evident  in  several  ways.  Experiments  have  been  made  to  show* 
tliat  stimuli  may  be  transmitted  through  them.  Even  certain  nutrient  sub- 
stances' may  pass  through  them  in  mass  or  by  diffusion,  and  Miehe'  has 
even  observed  that  nuclei  may  under  certain  conditions  pass  from  one  cell 
to  another  by  means  of  the  pores  of  the  plasmodesmen. 


'Townsend,  Jalir.  f.  wisi.  Bot.  1897,  Bd.  30,  p.  484. 
*Pfeffer,  PflanEenphysioIof  ie  sweite  Auf.  Bd.  II,  p.  225. 
*MteiM,Flora,p.ll5. 
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Thb  Effect  of  Alkaloids  and  Other  Vegetable  Poisons  on 

Protoplasm. 


Bt  Frank  Marion  Andrews. 


It  has  not  yet  been  satisfactorily  determinecl  wbetlier  the  protoplasm 
of  plants  is  aflCected  by  alkaloids  and  other  vegeti^ble  poiaoos,*  and  accord- 
ingly I  have  begun  an  investigation  of  this  subject*  I  was  enabled  to 
begin  this  work  at  the  Marine  Biological  Station  at  Wood*a  Hole,  Mass., 
during  a  part  of  the  summer  of  1905,  through  the  courtesy  of  the  Carnegie 
Institution  of  Washington,  D.  C,  which  kindly  placed  at  my  disposal  one 
of  the  rooms  which  It  controls  at  that  place.  Naturally  only  a  beginning 
could  be  made  in  this  work  which  I  am  pursuing  further  now,  but  the  re- 
sults thus  far  obtained  are  not  without  interest. 

Many  alkaloids  are  only  slightly  soluble  in  cold  water,  as  for  example, 
strychnine,  of  which  only  about  one  part  in  seven  thousand  (7,000)  is 
soluble  in  water.  The  salts  of  the  alkaloids  are,  however,  much  more  sol- 
uble in  cold  water,  both  fresh  and  sea  water. 

My  first  experiments  were  carried  out  with  strychnine  sulphate  on 
volvox.  This  was  found  in  great  abundance  in  a  pond  some  distance  from 
the  station.  When  the  volvox  was  put  in  a  solution  of  strychnine  sul- 
phate containing  .125  gr.  in  875  cc.  of  fresh  water  the  movement  of  the 
plant  was  at  first  accelerated,  but  it  was  killed  by  this  solution  In  one 
hour.  The  color  of  the  vegetative  cells  became  lighter  and  when  colonies 
were  present  these  were  a  little  darkened.  I  then  placed  a  drop  of  water 
on  the  slide  and  to  this  I  added  some  crystals  of  the  strychnine  sulphate. 
The  volvox  individuals  at  first  swam  to  these  dissolving  crystals,  but 
coming  too  near  entered  a  place  where  the  concentration  was  fatal  in  five 
minutes.  When  put  in  a  solution  containing  .01  gr.  of  strychnine  sulphate 
in  100  cc.  of  water  volvox  was  killed  in  one  hour  and  thirty  minutes. 
When  placed  in  a  solution  containing  .01  gr.  of  strychnine  sulphate  in 
1,000  cc.  of  water  volvox  was  killed  in  one  hour  ftnd  forty-five  minutes. 
At  the  expiration  of  twenty-four  hours  the  volvox  individuals  were  per- 
fectly discolored  and  disorganized.  Distilled  water  does  not  affect  volvox 
outside  of  the  effects  of  nutrition,  if  properly  prepared. 


''Pfefftr  PflMBenphytiolofie  sw«ite  A«f.  1904,  Bd.  II,  p.  SSS. 
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Other  fresh-water  forms  such  as  Osclllaria,  Chroeoccus,  Gosmarium, 
Closterium,  Desmids  and  Diatoms  were  not  killed  in  a  solution  of  strych- 
nine sulphate  containing  one  gr.  in  1,000,000  cc.  of  water.  The  movement 
of  the  protoplasm  even  did  not  stop.  I  have  not  yet  determined  the  exact 
lethal  concentration  of  strychnine  sulphate  for  these  forms. 

Marine  forms  of  the  Cyanophyceae  (as  Oscillaria  and  Rivularia);  also 
Diatomes;  Chlorophyceae,  as  Cladophora  and  Enteromorpha;  Brown  Algae, 
as  Ek;tocarpus;  and  Red  sea  weeds,  as  Poly  siphon  ia  and  others  were  not 
killed  in  a  solution  of  strychnine  sulphate  having  one  part  in  100,000  of 
water.  Nor  was  the  movement  of  the  protoplasm  stopped  by  this  concen- 
tration. A  solution  of  the  same  having  one  part  in  10,000  also  had  no 
effect. 

A  solution  of  the  same  having  one  part  in  1,000  also  had  no  effect. 
A  solution  of  the  same  having  one  part  in  250  killed  all  the  plants  in 
twenty-four  hours,  but  the  animals  which  happened  to  be  present  were 
killed  in  seven  hours. 

There  are  only  a  few  animals  that  can  bear  transferring  from  salt  to 
fresh  water  and  vice  versa.  One  of  these  is  the  form  Artemia  salina, 
which  may  bear  such  treatment,  but  in  so  doing  it  assumes  a  somewhat 
different  size  and  shape.  As  a  rule  animals  that  are  transfen*ed  from  salt 
to  fresh  water  or  vice  versa,  show  at  first  accelerated  movements,  but 
these  become  rapidly  slower  and  slower,  death  ensuing  in  most  instances 
in  a  few  seconds. 

All  the  marine  forms  experimented  with  wore  killed  In  two  hours  by 
a  solution  of  strychnine  sulphate  containing  .5  of  a  grain  in  100  cc.  of 
water. 

The  above  mentioned  marine  forms  wore  killed  in  a  solution  of  co- 
caine containing  .5  of  a  gram  in  25  cc.  of  water,  in  two  and  one-fourth 
hours. 
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A  Specimkn  of  Kirtland's  Warblek,  Secured  May  13,  1905. 


By  D.  W.  Dennis  and  Lorbn  O.  Petry. 


This  specimen  was  secured  May  13,  1905,  rather  late  in  the  afternoon, 
probably  5:30  p.  m.  The  place  was  the  northern  end  of  a  thicket  on  the 
farm  of  W.  W.  Kirkpatrick,  about  five  miles  east  of  New  Paris,  Ohio. 

This  part  of  the  thicket  is  composed  principally  of  second  growth, 
with  no  trees  more  than  25  or  30  feet  in  height.  The  particular  place 
where  the  specimen  was  secured  is  near  the  edge  of  the  thicket  within  a 
few  feet  of  an  open  field. 

At  no  time  while  the  bird  was  seen  did  it  go  more  than  from  eight  to 
ten  feet  from  the  ground.  It  flitted  about  the  branches  of  the  bushes  in 
the  usual  manner  of  warblers,  and  after  going  over  one,  would  fly  directly 
to  the  next,  and  in  a  similar  manner,  go  over  It. 

A  teetering  motion  of  the  tail  was  constantly  kept  up,  and  was  very 
noticeable.  In  fact,  it  was  this  that  first  attracted  our  attention.  While 
moving  about  the  branches,  the  tall  was  almost  constantly  moving  up  and 
down.  This  motion  was  not  a  motion  of  the  body,  as  in  the  sandpipers, 
but  of  the  tail  alone. 

The  bird  was  not  shy,  and  permitted  us  to  approach  within  20  or  25 
feet,  without  flying  or  showing  any  alarm.  At  this  distance  it  was  easily 
l>ossible  to  see  the  black  spots  upon  the  yellow  underparts,  without  a  glass. 

The  specimen  taken  was  a  female,  and  is  preserved  in  the  private  col- 
lection of  D.  W.  Dennis.  Not  more  than  25  specimens  of  this  bird  have 
been  seen;  Its  biography  is  nearly  a  blank. 
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Nitrifying  Bacteria. 


By  a.  J.  BiONEY. 


ETverybody  Is  searching  for  the  wealth  of  the  world.  The  scientist, 
however,  is  the  one  who  usually  makes  the  actual  discoveries.  He  may  not 
reap  much  of  the  result  himself,  but  the  world  Is  richer  and  better  for  his 
having  lived  in  it. 

The  past  few  yefirs  has  seen  much  wealth  added  to  Indiana  through 
the  labors,  pf  her  scientific  men.  New  sources  of  Income  will  be  found  and 
new  applications  made  as  time  passes  on.     * 

To  the  most  casual  observer  it  is  certainly  true  that  southern  Indiana, 
in  particular,  has  too  much  abandoned  land.  Waste  fields  are  to  be  seen 
on  every  hand  in  many  communities,  and  in  some  localities  most  of  the 
land  has  been  turned  over  to  the  free  action  of  the  elements  and  to  the 
rabbits.  As  the  population  increases  this  land  will  be  needed.  The  people 
are  not  much  concerned  now,  because  there  is  an  abundance  of  land  in 
the  country.  If  their  farms  become  too  poor  they  will  sell  out  and  m^e 
into  other  localities  or  into  other  States.  The  time  is  coming  when  there 
will  not  ])e  the  inducements  in  other  places,  so  the  farmers  will  be  com- 
pelled to  earn  a  livelihood  on  the  old  farm.  Even  now  it  would  be  less 
expensive  and  much  more  satisfactory,  especially  to  their  good  ladies,  to 
remain  on  the  old  farm  and  transform  their  worn-out  land  Into  a  veritable 
garden.  The  Germans  are  doing  this  very  thing  now  on  the  hill  lands 
about  some  of  our  rivers.  This  shows  that  it  can  be  done  when  our  people 
are  willing  to  devote  themselves  to  the  task  and  not  be  too  anxious  to 
become  rich  too  quickly  and  with  as  little  labor  as  possible.  When  this 
waste  land  is  put  under  a  high  state  of  cultivation,  it  will  make  the  coun- 
try more  beautiful  and  will  thus  be  an  incentive  to  the  agricultural  classes. 
Who  does  not  feel  encouraged  when  travelers  compliment  a  people  on  their 
beautiful  country? 

The  Department  of  Agriculture  of  our  Government  is  accomplishing 
wonders  In  developing  new  plans  for  work  through  their  laboratories  at 
Washington  and  in  the  experiment  stations.  The  farmers  are  being 
stimulated  to  take  an  interest  in  scientific  farming  and  the  work  is  bein^T 
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nmde  more  practical  and  more  interesting  and  also  more  popular.  When 
they  see  that  no  line  of  work  really  needs  more  knowledge  and  skill  it 
will  be  a  strong  inducement  to  our  young  people  to  think  of  spending 
their  time  in  developing  our  country  along  agricultural  lines. 

The  great  need  that  may  be  seen  in  many  parts  of  southern  Indiana 
is  the  formation  of  a  proper  vegetable  mould.  This  means  that  there 
must  be  a  greater  amount  of  proteid  substance  In  it.  This  further  means 
that  nitrogen  is  the  element  most  needed  and  the  one  most  difficult  to 
secure.  Since  about  four-flfths  of  the  air  is  composed  of  nitrogen  it  would 
seem  that  we  sbould  not  lack  for  this  substance.  This  source  of  wealth 
had  remained  hidden  for  centuries.  Not  until  recently  did  we  learn  of 
the  part  that  the  leguminous  plants  play  in  this  problem.  Now  we  know 
that  this  class  of  plants  is  the  one  that  can  make  use  of  the  nitrogen  of 
the  air  for  the  manufacture  of  proteid  substances  of  plants. 

Fewer  than  ten  years  have  elapsed  since  the  noted  German  scientists 
Nobbe  and  Ililtner  suggested  that  pure  cultures  of  soil  bacteria  might  be 
used  to  inoculate  new  soils.  German  experiments  continued  to  be  made, 
but  they  were  quite  unsatisfactory. 

In  1901  the  Department  of  Agriculture  of  the  United  States  began 
investigations  in  its  laboratory  of  plant  physiology  to  find  an  artificial 
medium  in  which  bacteria  would  grow  and  still  preserve  its  power  or  even 
to  intensify  its  qualities.  Furthermore  the  bacteria  must  have  the  power 
to  penetrate  the  roots  of  the  plants,  because  it  is  impossible  to  fix  nitrogen 
unless  they  are  stimulated  by  the  activities  of  the  plant  itself.  The  result 
of  this  investigation  was  a  liquid  culture.  This  culture  is  put  up  in  three 
packages.  Nos.  1,  2,  and  3.  No.  1  consists  chiefly  of  sugar  with  a  little 
potassium  phosphate  and  magnesium  sulphate.  No.  2  consists  of  cotton 
laden  with  bacteria.  No.  3  contains  ammonium  phosphate.  No.  1  is 
dissolved  in  one  gallon  of  water  and  the  bacteria  placed  in  it  This  must 
be  kept  in  a  warm  place,  the  temperature  of  which  is  between  70  and  80 
degrees.  At  the  end  of  twenty-four  hours  No.  3  is  added  and  kept  twenty- 
four  hours  more  under  similar  conditions.  The  water  by  this  time  will  be 
quite  milky.  Examination  with  the  microscope  reveals  myriads  of  bac- 
teria in  active  state. 

The  seed  Is  now  thoroughly  moistened  with  the  water  and  spread 
out  to  dry  as  quickly  as  possible.  This  liquid  culture  will  retain  its 
qualities  for  about  forty-eight  hours.     The  inoculated  seed  may  be  kept 
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however  for  several  weeks,  or  even  for  months,  before  sowing  and  still 
retain  all  Its  power  of  growth. 

It  has  been  demonstrated  that  each  legume  has  Its  own  particular 
kind  of  bacteria,  hence  the  Department  of  Agriculture  always  desires 
to  know  what  seed  is  intended  to  be  used. 

These  cultures  were  completed  by  the  spring  of  1904  and  sent  out  to 
12,000  farmers  in  every  State  in  the  Union  and  in  many  of  the  foreign 
countries  including  New  Zealand,  South  Africa  and  Australia.  This  gave 
every  variety  of  climate  and  soil  for  making  the  test  and  also  all 
classes  of  farmers  for  trying  the  experiment,  whether  particularly 
adapted  to  such  work  or  not.  Of  course  all  did  not  report  the  result,  but 
the  reports  that  were  sent  in  showed  an  increase  of  79  per  cent.  In  the 
production.  The  rate  of  increase  for  the  difTerent  legumes  was  as  follows: 
Alfalfa,  73  per  cent.;  red  clover,  92  per  cent.;  garden  peas,  87  per  cent.; 
common  bean,  80  per  cent.;  cow  pea,  85  per  cent.;  soy  bean,  51  per  cent.; 
hairy  vetch,  75  per  cent.,  and  crimson  clover,  88  per  cent.  This  certainly 
indicates  a  remarkable  result  and  plainly  shows  that  there  is  something 
in  this  method  of  increasing  the  fertility  of  the  soil. 

My  own  experiments  extend  over  only  the  past  season.  I  ordered  my 
supplies  in  November,  1904,  and  they  were  sent  to  me  February  1,  1905. 
I  inoculated  four  and  one- fourth  bushels  of  red  clover  seod  with  two  sup- 
plies of  bacteria.  I  sowed  the  seed  on  25  acres  of  land,  most  of  which  was 
In  Avheat.  For  comparikon  I  sowed  a  strip  that  was  not  inoculated.  The 
sowing  occurred  between  April  4  and  10.  Anxiously  I  watched  the  grow- 
ing seed.  As  soon  as  the  nodules  began  to  form  I*  could  notice  more 
nodules  on  the  inoculated  plants  than  on  the  uninoculated  ones.  This 
increase  has  continued  throughout  the  season.  In  comparing  the  stand  of 
clover  with  neighboring  fields  it  is  plainly  seen  that  it  is  better,  the  plants 
more  vigorous  and  healthful. 

My  experiments  have  not  been  as  successful  as  I  anticipated,  yet  I 
feel  that  it  has  been  very  encouraging  and  that  it  can  be  of  service  to  the 
farmers  in  southeast  Indiana.  Many  farmers  already  in  various  parts  of 
the  country  have  succeeded  in  getting  a  stand  of  clover  or  alfalfa  where 
it  had  previously  been  impossible  to  get  It  to  grow. 

It  might  also  be  stated  in  this  connection  that  soil  which  has  been 
gi-owing  clover  becomes  inoculated,  and  this  soil  can  be  Efprlnkled  over 
another  field  and  it  will  become  inoculated.    When  the  soil  Is  once  Inocu- 
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lated  it  remains  rich  in  these  germs  and  thus  insures  the  perpetuity  of  the 
power  of  gathering  nitrogen  from  the  air.  It  may  take  a  number  of  years 
to  make  the  people  see  the  advantage  of  this  inoculation,  but  when  it  is 
shown  that  there  is  an  actual  increase  in  the  production,  the  farmers  will 
not  be  slow  to  take  up  with  the  method.  I  expect  to  continue  my  experi- 
ments, and  already  have  supplies  engaged  for  another  season. 
November  20,  1905. 
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A  New  Form  of  Microtome  Knife. 


By  E.  Q.  Martin. 


llie  writer  has  been  much  impressed,  both  as  student  and  teacher, 
with  the  great  waste  of  energy  and  time  involved  in  Iceeping  microtome 
knives  in  satisfactory  condition  for  use.  In  every  biological  laboratoiy  the 
oare  of  these  knives  is  recognized  as  constituting  a  serious  drain  upon  the 
student's  time.  In  most  undergraduate  laboratories  there  is  also  apt  to 
he  more  or  Ies.s  disi)OKition  to  use  i)oorIy  Kharpened  knives,  rather  than 
take  tile  trouble  to  put  them  in  satisfactory  condition,  with  the  inevitable 


MiCROTOMK  Knife.— In  this  drawinsr  the  two  blades  are  shown  clamped  toarether  in 
position  for  use.  but  without  the  cuttini;  blade  inserted.  When  the  »et-fecrew  t^  loos- 
ened the  front  blade  falls  forward  fur  enoui^h  to  allow  of  the  Insertion  of  the  euttin« 
blade. 


consequeiM-e  of  Inferior  sections.  In  order  to  Insure  that  the  student  shall 
always  be  i)rovIded  with  a  satisfactory  cutting  edge,  and  at  the  same  time 
to  avoid  the  expenditure  of  time  necessary  when  the  usual  form  of  knife 
is  used,  the  writer  devlse<l  the  instrument  herein  described  for  use  in  the 
biological  laboratories  of  Purdue  University. 

The  apparatus  malves  use  of  the  patent  safety  razor  blades  which  are 
now  on  the  market  at  a  moderate  price.  The  form  for  which  this  instru- 
ment is  adapted  is  the  one  which  first  appeared  on  the  market.     The 
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device  consists  essentially  of  a  stout  blade  split  lengthwise  in  a  plane 
passing  through  the  cutting  edge,  and  having  the  two  parts  hinged  to- 
gether at  the  side  away  fram  the  cutting  edge.  By  means  of  a  setscrew 
the  two  parts  of  the  blade  may  be  firmly  pressed  together  and  lield  so. 
The  thin  blade,  which  is  to  be  used  as  the  actual  cutting  edge,  is  placed 
in  position  between  the  two  parts  of  the  supporting  blade  with  its  edge 
slightly  projecting,  and  is  firmly  clamped  there  by  tightening  the  set- 
screw.  The  instrument  is  then  ready  for  use.  For  the  details  of  struc- 
ture the  reader  is  referred  to  the  accompanying  drawing. 

The  device  is  adapted  for  microtomes,  either  of  the  Minot  form  or  the 
Bausch'<&  Lomb  sliding  form.  In  the  author*s  hands  It  has  cut  as  good 
sections  with  eitlier  instrument  as  lie  has  ever  gotten  with  the  best  knives 
of  the  old 'form.  The  capacity  of  the  knife  is  limited  by  the  shortness  of 
the  blade,  but  for  practically  all  student  work  it  will  be  found  ample. 
The  instrument  possesses  the  great  advantage  that  each  student  can  pro- 
vide his  own  cutting  edge,  the  cost  being  trifling,  and  thus  the  confusion 
of  liaving  a  number  using  the  same  knife  is  avoided. 


The  Present  Status  of  thk  Chromosome  Controversy. 


By  D.  M.  Mottier. 


(Abstract.) 

Cytologists  are  now  agreed  that  the  first  mitosis  in  the  spore  mother- 
cells  of  higher  plants  is  a  "reducing"  or  qualitative  division,  the  chromo- 
somes being  bivalent,  and  tliat  the  second  mitosis  is  equatioual.  Two 
views,  however,  are  held  concerning  the  manner  in  which  the  bivalent 
chromosomes  are  formed.  Gregoire  and  his  associates;  Allen,  and  Stras- 
bin-ger  and  his  students,  maintain  that  the  double  chromatin  thread  ap- 
pearing after  synapsis  is  not  the  result  of  a  longitudinal  splitting  of  a 
single  spirem,  but  the  approximation  of  two  spirems,  one  presumably 
I)aternal  and  the  other  maternal.  On  the  other  hand,  Farmer  and  Moore 
nnd  others,  among  whom  is  the  writer,  assert  that  the  double  spirem  is 
due  to  a  longitudinal  splitting,  which,  as  the  spirem  shortens  and  thickens, 
becomes  indistinguishable  except  in  certain  cases.  Parallel  portions  of  the 
spirem,  or  a  part  of  the  same,  now  approximate,  forming  loops,  the  paral- 
lel sides  of  which  are  twisted  upon  each  other.  This  looping  or  approxima- 
tion of  parallel  portions  of  the  spirem  is  accompanied  by  a  second  contrac- 
tion resembling  a  partial  synapsis.  The  result  is  that  near  tlie  center  of 
the  nucleus  there  is  formed  a  closely  entangled  or  balled  up  mass  of  the 
spirem  from  which  extend  somewhat  radially  the  loops  or  approximated 
parts  of  the  spirem  having  a  straighter  course.  Each  parallel  part  of  a 
loop  is,  for  example,  a  chromosome,  the  two  forming  a  bivalent  chromo- 
some. The  spirem  now  segments  transversely,  and  in  case  the  parallel 
sides  of  the  loops  or  the  otherwise  approximated  parts  of  the  spirem  ad- 
here at  one  end,  as  is  very  frequently  true,  the  spirem  may  be  said  to 
segment  into  pieces  equal  to  the  length  of  two  chromosomes.  These  two 
chromosomes,  each  of  which  is  split  lengthwise,  now  come  to  lie  side  by 
side,  or  to  form  rings,  loops,  X's,  Y's,  etc.  (Lilium,  Podophyllum.)  The 
longitudinal  splitting  of  the  daughter  segments  observed  during  the 
meta,  or  anaphase,  is,  according  to  this  view,  the  original  longitudinal 
fission  of  the  early  prophase. 


^6  ^ 

Assuming  the  Indlylduallty  of  the  chromosomes,  and  that  one-half 
is  paternal  and  one-half  maternal,  Gregolre,  Allen,  Strasburger  and  others 
claim  that  the  double  spirem,  developing  in  the  prophase  of  the  first 
mitosis,  consists  of  the  paternal  and  maternal  spirems  which  have  been 
brought  together  side  by  side  during  synapsis.  But  according  to  the  view 
of  Farmer  and  Moore  and  the  writer,  the  double  spirem  is  produced  by  a 
longitudinal  splitting,  and  that  it  is  composed  of  paternal  and  maternal 
chromosomes  united  end  to  end. 


J 
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The  Bloomino  of  Cercis  Canadensis  in  September. 


By  D.  M.  Mottier. 


(Abstract.) 


A  small  tree  of  Cercis  Canadensis,  or  common  red  bud,  growing  on 
tlie  campus  of  Indiana  University  was  observed  bearing  many  perfect 
bloKsoniR  upon  tliree  or  four  of  its  larger  branches,  September  20.  The 
flowiM-s  wore  perfectly  normal  both  as  to  structure  and  color.  They  re- 
mainod  on  the  tree  for  about  the  same  length  of  time  as  in  the  spring. 
Xo  fruits  were  formed  however. 
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A  Peculiar  Monstrosity  in  the  Seedlinu  of  Zea  Mays. 


By  D.  M.  Mottier. 


(Abstract.) 


A  seedling  of  Zea  Mays  was  exhibited,  which  consisted  of  two  per- 
fectly developed  shoots  about  eight  centimeters  long  and  two  primary 
roots.  Bach  primary  root  bore  several  secondary  roots,  and  secondary 
roots  had  also  put  in  an  appearance  at  the  lower  nodes  of  each  shoot. 
The  double  members  arose  just  above  and  below  the  first  node  of  the 
embryo,  and  apparently  by  the  respective  bifurcation  of  the  shoot  and 
primary  root. 
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B.    The  Lkesburg  Swamp.* 


By  Will  Scott. 


Northern  Indiaua  is  dotted  with  lakes  and  swamps.  Tliis  land  surface 
Is  tlie  result  of  the  uneven  deposits  of  the  ice  sheet  and  the  modification 
of  these  by  the  processes  of  erosion,  sedimentation  and  plant  deposition. 


Since  the  swamp  illustrates  so  well  the  process  through  which  present 
conditions  came  to  exist,  It  was  thought  worth  while  to  select  a  typical 
one,  study  its  flora,  physiography  and  plant  depositions,  and  from  these 

^Trees  of  northern  United  States,  by  Apgar,  was  used  for  the  identification  of  trees. 
Gray's  Manual  of  Botany  (sixth  edition)  was  used  for  the  identification  of  flowering  plant! 
other  than  trees. 

14-A.  OF  SCIKNCB. 
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things,  If  possible,  determine  former  conditions  and  project  those  yet  to  be 
introduced. 

The  Leesburg  swamp  was  selected.  It  is  located  in  Kosciusko  County, 
Indiana,  one  and  one-fourth  miles  south  of  Leesburg  on  the  east  side  of  the 
C,  C,  C.  &  St.  L.  R.  R.    It  has  an  area  of  G2  acres. 

The  work  was  carried  on  under  the  general  direction  of  Dr.  C.  H. 
EMgenmann,  director  of  the  Indiana  University  Biological  Station,  and 
under  the  immediate  direction  of  Dr.  O.  W.  Caldwell.  I  wish  also  to  ac- 
knowledge the  assistance  rendered  by  Mr.  W.  D.  Curtis  in  collecting,  and 
Mr.  A.  M.  Mahaffey  for  most  of  the  accompanying  photographs. 


Fifif.  2.    Sphaernum. 

In  this  investigation  Schimi)er's'  division  of  ecological  into  climatic 
factors  and  edaphic  factors  was  assumed  and  the  edaphic  factors  oniy 
considered. 

One  of  the  main  purposes  has  been  to  test  the  theories  and  factors 
proposed  by  Warming-'  and  Cowles.* 


1896. 


^6ohimper,  A.  F.  W.:    Pflanzenffeographie  auf  pbysiologi^chor.    OrundUge,  J«na 

'Warmiog,  E.:    Plantsamfund.    Copenhagen,  1895.  f' 

•Cowles,  11.  C:    The  Physiographic  Ecology  of  Chicago  and  Vicinity.  Bot.  Ga«.,  1901. 
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The  theory  of  Warming  Is  that  all  plant  societies  are  determined 
primarily  by  the  water  content  of  the  soil.  Cowles  accepts  the  proposition 
of  Warming,  but  thinks  it  insufficient  because  of  the  fact  that  there  is  a 
wide  variation  in  plant  societies  which  grow  in  soils  having  the  same 
water  content.  His  most  important  conclusion  is  that  plant  societies  are 
intimately  associated  with  the  physiography  of  a  region  and  as  the  topog- 
raphic forms  change  from  one  form  to  another  the  plant  societies  are  also 
modified. 

PHYSIOCmAPHY. 

The  evidence  indicates  that  this  swamp  has  been  a  lake  or  a  part  of  a 
lake  which  at  consecutive  periods  has  occupied  tliree  distinct  levels. 

The  First  Lake. — A  level  plain  whose  elevation  is  about  eight  feet 
above  the  level  of  the  swamp  extends  around  the  swamp  and  along  its 
marshy  outlet  to  the  Tippecanoe  Rivrr.  Below  the  outlet  two  moraines 
approiich  the  river  from  each  side  and  show  indications  of  being  cui  by 
water  at  their  ends.  It  seems  probable  that  these  and  possibly  other 
moraines  were  continuous  immediately  after  the  glacial  recession,  while 
the  Tippecanoe  drainage  basin  was  being  established.  This  would  have 
caused  a  large  irregular  aren,  including  the  area  described,  to  be  under 
water. 

The  Second  Lake. — When  these  larger  moraines  were  cut  in  two  this 
lake  was  lowered  to  the  level  of  a  moraine,  extending  across  its  outlet  and 
nearly  iiarallel  to  the  Tippecanoe  River.  The  outline  ot  this  lake  can  l>e 
pretty  accurately  traced  by  the  dark  peaty  soil  and  the  sedges  which  still 
grow  in  what  was  the  shallower  part  of  it. 

The  Third  Lake. — The  erosion  of  the  outlet  tended  to  lower  the  water- 
level  of  the  lake  wldle  constant  deposition  of  plants  that  grew  and  died 
around  the  margin  tended  to  bring  the  lake  floor  nearer  the  surface. 
These  processes  eventually  resulted  in  limiting  the  lake  to  the  much  deeper 
"kettlehole"  in  the  northern  part  of  the  area  descril)ed.  The  kettlehole 
is  the  region  occupied  by  the  present  swamp. 

The  outlet  of  this  lake  was  not  through  a  narrow  moraine,  as  had  bcM?n 
the  outlet  of  the  lake  at  higher  levels,  but  through  a  channel  one  mile  in 
length,  whose  slope  was  very  slight. 

By  a  seiles  of  excavations  on  the  west  side  of  the  swamp  it  was 
determined  that  the  sIoik*  of  the  sand  undet*  the  peat  for  the  first  eighty- 
two  feet,  beginning  at  the  peat  margin  was  one  in  ten;  that  is,  for  eveiy 
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advance  of  ton  feet  toward  the  center  of  the  swnnip  there  was  an  increase 
of  one  foot  in  the  depth  of  the  peat.  If  tliis  slope  continues  to  the  center, 
a  depth  of  117  feet  would  be  attained.  The  evidence  cited  does  not  prove 
that  the  slope  is  so  unifonn  nor  that  tlie  depth  mentioned  did  exist,  but 
approximately  such  a  depth  is  probable. 

Here  was  a  lake  of  considerable  depth  surnuinded  by  a  very  level 
plain  (the  older  lake  bottom),  with  an  outlet  over  a  mile  in  length,  and 
with  shores  of  slight  slope.     What  was  the  cause  of  its  extinction? 


Kit:.  ♦».    Droseru  iriternio<lia. 

Descripti(ui  of  th*?  Kwanip  Proper  (Fig.  1». — Tlie  drainage  lines  of  the 
swami)  lH»gin  at  the  nortliwcsr  <(»rnrr  and  extend  around  near  the  mar- 
gins to  the  soutlieasi  corner.  Tlie  central  part  is  slightly  elevated  above 
the  remainder. 

These  facts  indicate  that  tlie  plants  are  more  vigorous  in  the  center 
than  near  the  margins.  Tills  elevated  portion  has  in  its  center  a  U- 
Bhaped  area  of  taniaracks  (I.arix  Americana),  with  the  open  end  of  the 
U  pointing  northward.  Most  of  tills  northern  opening  has  been  due  to 
artificial  disturbance.     The  primaiy  drainage-lines  are  on  the  oast  and 
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south.  On  these  sides  the  slopes  are  more  abrupt  This  has  a  very 
marked  effect  upon  the  flora. 

The  flora  may  be  divided  into  four  regions:  (1)  The  tamaracic  area, 
(2)  the  west  and  north  slope,  (3)  the  south  slope,  (4)  the  east  slope. 

The  tamarack  area  has  many  individual  plants  but  few  species.  The 
tamaracks  are  very  dense  except  in  the  southwest  part.  Mingled  with 
these  are  poison  sumachs  (Rhus  venenata),  dwarf  birch  (Betula  Americana) 
and  huckleberry  (Gaylussacia  reslnosa).  The  ground  is  covered  with 
sphagnum,  much  of  which  is  arranged  in  its  characteristic  hassocks. 
(Fig.  2.)  Growing  from  among  these  hassocks  and  probably  assisting 
in  forming  them  are  ferns  (Osniunda  cinnamomea).  Figs.  3  and  4.  Near 
the  margin  this  fern  is  replaced  by  the  Royal  fern  (O.  regalis).  Mingled 
with  the  sphagnum  are  pitcher  plants  (Sarracenia  purpurea)  (Fig.  5)  and 
Drosera  (Fig.  G).  D.  intermedia  being  the  most  abundant  in  the  southern 
partion  and  D.  rotundifolia  in  the  northern  part.  As  the  dryer  marginal 
regions  are  approached  sphagnum  is  replaced  by  such  mosses  as  Poly- 
trichium,  Leucobryum  and  Dicranuni.  In  the  slightly  shaded  portion  two 
species  of  orchids  were  found  (Calapogon  pulchilla,  and  Cypripedium 
spectabile). 

In  the  eastern  part  the  boles  of  the  tamaracks  were  covered  with 
Parmelia,  but  in  the  southern  and  western  part  these  were  replaced  with 
Cetraria  aleurites  and  Usnea  barbata  of  such  vigorous  growth  that  they 
often  cover  the  branches  to  their  tips  and  envelope  the  chlorophyl  tissue 
(Fig.  7).  Coincident  with  this  is  the  death  of  the  tamarack,  but  whether 
there  is  a  cause  and  effect  relation  iietween  these  phenomena  and.  if  sucli 
a  relation  exists,  which  is  cause  and  which  effect  has  not  been  determined. 

Under  this  growth  excavations  showed  that  there  was  a  groat  depth 
of  pure  peat.  Many  of  the  plants  composing  this  peat  were  well  pre- 
served. It  was  possible  to  identify  some  of  them  as  being  of  tlie  siime 
species  as  some  of  the  living  forms  now  growing  above  this  accumulated 
debris. 

The  West  Side. — At  the  south  end  of  the  west  side,  is  a  rail  fence. 
Along  this  fence  has  crept  in  maples  (Aces  rubrum),  poplars  (Populus 
tremuloides),  and  a  few  elms  (Ulmus  Americana).  This  fence,  as  all 
artificial  things  seem  to  do,  disturbed  the  natural  sequence  of  plants.  As 
a  result  of  this  disturbance,  just  north  of  it  occurs  a  great  variety  of 
plant  life,  which,  as  one  passes  to  the  north,  is  differentiated  into  three 
well  defined  zones  (Fig.  8).    The  inner  is  dominated  by  the  poison  sumach 
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(Rliiis  venenata),  the  second  by  hlvMljSl^iJKis  versicolor)  and  the  third  by 
sedges.  The  Rhus  belt  contains  ft  TWy  Mle  si>hagnnm.  a  few  pitcher 
plants,  and  some  droseras.  These  are  pTainly  remnants  of  a  condition 
similar  to  that  which  maintains  at  present  in  the  tamarack  area.  liesides 
these  there  are  sedges  (Ei-iophorum  VfrglnUmum),  swamp  l>ellflower  (Cam- 
paunla  aparionoides),  and  a  few  mints  (MeAfta  Canadensis,  and  Lycopus 
sinuatus). 

The  Iris  Zone. — The  blue  flag  (Iris  versicolor)  gives  the  color  to  this 
zone,  but  there  are  nearly  as  many  individuals  of  marsh  shield  fern 
(Asplenium  tlielypteris)  and  bonset  (Eupatorium  perfoliatum)  as  of  Iris. 
These  were  the  predominant  plants,  but  there  appeared  a  smaller  number 
of  gohh'nrods  (Solidago  Canadensis),  meadow  sweet  (Spirea  salici folia), 
trow-weed  (Vernouia  Noveboracenous),  horse-mint  (Monardo  fistulosa) 
agrimony  (Agi'imonia  pariflora),  and  vervain  (Verbena  hastata).  The 
mints  and  composites  seem  to  be  the  most  ijromiuent  among  the  fore- 
runners (»f  mesophytic  life.  Outside  this  was  a  fragment  of  a  sedge  belt. 
This  contained  coarse  sedges  and  grasses  (Scirpus  atrovirens  S.  microcar- 
pus,  S.  cyperinus,  l*anicum  Crus-galli)  and  a  few  comi)osites. 

The  north  side  (Fig.  0)  is  lilvC  the  wi'st  except  that  there  is  no  sedge 
zone,  the  Iris  of  the  east  end  is  replaced  by  calamus  (Acorus  calamus;, 
and  the  Khus  almost  disappears  as  the  eastern  extremity  is  approached. 
Two  species,  however,  should  be  noted.  On  the  inside  of  the  Rhus  zone 
two  individuals  of  thistle  (Cni<us  lanceolatus)  were  found.  These  are, 
as  it  were,  the  extreme  advance  guards  of  xerophytic  conditions.  About 
the  center  of  this  zone,  Severn  1  individuals  of  Sagittaria  (Sagittaria  vari- 
abilis) In  a  healthy  condition  w<'re  found.  Su  far  as  I  am  able  to  dis- 
cover, this  plaat  is  never  introduced  exceiit  in  water.  This  means  that 
this  plant  has  been  able  to  survive  the  changing  conditions  from  lake 
marijrtai  l»  tthm  Ixjlt  by  gradual  adaptations.  These  plants  were  much 
smaller  aiid  contained  less  chlorophyl  than  plants  of  the  same  species 
grciwing:  In  water  at  the  same  latitude. 

The  8ontlr  8tde. — The  south  side  contains  one  of  the  primarj'  drain- 
age lines.  Along  this  an  open  ditch  has  I  een  dug.  The  willows  (Salix 
nigra,  S.  alba,  8.  discolor,  S.  tristis,  f  'ucida.  kS.  cordata)  follow  the  ditch 
throughout  its  entire  length.  Near  the  i-ast  end  the  roses  (Rosa  Carolina) 
form  a  belt  reaching  from  the  deciduous  forest  trees  on  the  south  to  the 
tamaracks  on  the  north.  North  of  the  ditch  they  follow  the  ditch  to  its 
western  extremity,  but  the  zone  becomes  narrower.    Toward  the  west  a 
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zone  of  Iris  occurs  on  each  side  of  the  willows.  Wherever  Rosa  occurs 
Spirea  abounds.  Splrea  tomentosa  on  the  east  side  and  Spirea  salicifolia 
on  the  south  side.  Along  the  damper  parts  of  this  area  grow  Polygonum 
sagittatum,  P.  parvifolium,  P.  hydroplperoldes,  Epilobum  strictum,  Plant- 
ago  pusilla,  Galium  triflda,  Panthorum  sedoides,  and  Alisma  plantago. 
There  is  a  fine  carpet  of  false  purslane  (Ludwigia  palustris)  over  the  entire 
area. 

The  ditch  itself  contains  water  only  in  times  of  flood.  Notwithstand- 
ing this  It  is  almost  covered  with  floating  forms  of  liverworts  (Riccia 
finitaus,  Ricciocan>us  nataus).  Yellow  wated  lilies  (Nuphur  advena) 
grow  in  it  for  more  than  half  Its  length. 

At  the  west  end,  there  is  a  sort  of  bay  that  has  recently  been  fairly 
well  drained.  This  has  resulted  in  the  introduction  of  a  great  variety 
of  species.  Most  of  those  found  further  east  along  this  side  persist. 
In  addition  occur:  Eupatorium  perfoliatum,  pui-purcum,  Ilelianthus  an- 
nuus,  Solidago  Canadensis,  Bidens  chrysanthcnroides,  Pycnantheum  lan- 
ccolatum,  Mentha  Canadensis,  Lycopus  sinuatus,  Virginicus,  l*otentilla 
argcntea,  P.  parviflora,  and  Verbena  hastata.  It  is  a  fine  example  of  con- 
fusion of  species  during  a  change  of  conditions. 

The  East  Slope  (Fig.  10). — On  the  east  side  there  is  a  row  of  willows 
near  the  margin.  Inside  tins  there  is  a  broad  zone  of  roses  (Rosa  Caro- 
lina), in  which  is  mingled  poplars  (Populus  tremuloidos),  swamp  oalis 
(Quercus  tinctoria),  and  elms  (TJlmus  Americana). 

General  Remarks  and  Conclusions. 

First. — On  account  of  the  great  depth  of  tlu?  pfnt  nnd  the  slope  of 
the  imderlying  sand  we  may  conclude  that  tliis  swamp  was  a  lake  which 
has  been  filled  with  vegetation,  and  that  the  process  still  continues. 

Second. — That  in  recent  years  the  growth  has  been  most  rapid  in  the 
center  of  the  swamp,  thus  elevating  it  and  forcing  the  drainage  lines  to 
tlie  margins.  This  was  made  possible  through  the  inhibition  of  the  proc- 
esses of  decay  so  often  noted  in  sphagnum  SAvamps. 

Third. — The  fact,  that  there  are  no  peaty  remains  on  the  level  plain 
surrounding  the  present  swamp,  indicates  that  the  first  lake  was  a  very 
ephemeral  one.  When  a  topographic  form  exists  for  a  short  time  its 
eflFect  upon  the  flora  is  so  slight  that  an  Interruption  may  be  caused  in  the 
usual  succession  of  plant  life.  An  excellent  illustration  of  this  fact  has 
been  observed  in  connection  with  these  studies  in  the  case  of  Little  Eagle 
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Lake,  Kosciusko  County,  Indiana.  Here  the  lake  level  has  been  lowered 
so  rapidly  that  a  meadow  is  developing  without  the  usual  intervening 
marginal  swamp  life. 

Fourth. — Two  additional  comparative  notes  should  be  added.  At 
the  west  end  of  Turkey  Lake  is  a  kettlehole  which  exhibits  the  early 
stages  of  the  process.  In  parts  the  lake  has  been  filled  to  the  surface 
with  plant  remains.  In  some  places  the  advance  into  deeper  water  is 
l)elng  made  along  the  surface,  so  that  a  shelf  of  plant  life  exists  with 
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very  little  brncath  it  cxci»pt  ve^utal»lc  drl»ris  and  waHT.  The  plant 
which  eontrilaitrs  luusi  to  this  is  swamp  h'osfstrif*'  (I>ee»Mloii  vcrtiril- 
latus).  It  is  soon  assistcMl  by  stMi^ics  and  willows,  so  that  \hv  /.tnn»  whli-h 
contains  Demotion  only  is  very  narrow. 

North  of  K"a>;le  Lake  is  another  krltb'liole  (Fij;.  11),  which  exhibits 
the  latter  part  of  the  process.  The  circular  Hal  l)asin  tilled  with  jx'at 
and  surrounded  by  moraines  indicates  chsirly  its  orij^in.  The  water 
content  of  the  soil  would  Iiulicat<*  niesopliytic  ccniditions.  However  the 
central  part  of  this  area  is  occupied  by  tamarac  ks.  Tliis  allirms  the  prop- 
osition of  Cowles  that  the  change  In  topography  may  outstrip  tin'  co-ordi- 
nate moditications  of  plant  societies. 
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Many  more  comparative  studies  will  be  required  before  each  step  in 
the  process  can  be  described  in  detail.  All  the  conditions  necessary  for 
the  formation  of  a  tamaraclc  swamp  can  not  now  be  stated,  although  two 
are  apparent  (1)  a  relatively  deep  lake;  (2)  the  destruction  of  this  lake  by 
plant  deposition,  for  this  alone  can  produce  the  .proper  substratum  for 
the  introduction  of  the  tamarack. 

A  list  of  the  orders  of  plants  and  the  species  in  each  found  in  the 
I^esburg  Swamp: 

1.  Nymph.^5ace^. 

Nuphar  advena. 

2.  Sarraoeniace^. 

Sarracenia  purpurea. 

8.     Geraniace.^. 

ftnpatiens  biflora. 

4.  Ilicine;e. 

Her  monticola, 

5.  Sapindaoe^. 

Acer  rubrum, 

6.  AnacardiacEvE. 

Rhits  venenata. 

7.  Rosacea. 

Spirea  salicijoliay  S.  (omentosa,  Rom  Carolina,  Potenlilla  Canadenm,  P, 
argentea,  Rubus  hiapidwtf  Agrimonia  jxirvifiora,  Prunus  Americana, 
Pyrin  coronaria. 

8.  Crassulace-t:. 

PentJiorum  sedoides. 

9.  Droserace.e. 

Drosera  rotundifoh'a,  D.  inkrmedia. 

10.  Ona<irace-'E. 

Epilobium  Htrirtum. 

11.  Cornace.e. 

Cornus  Canadensis,  C.  Honda,  C.  serirea,  C.  Btolomfera,  C.  paniculata, 
Nyssa  sylvatica. 
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12.      CAPKI(iOLIA('E-E. 

Vibumum  prunifoUam,  Sambucus  Canadensis, 

18.      RUBIACB.'E. 

Galium  trijida,  Cephalanthus  occidentalis. 

14.  COMPOSITAE. 

I'ernonia  noceboracensiitf  Helianlhus  annnus,  SoUdufjo  Omadeiw's,  Bidens 
chrysanthemoides,  Eu^tatorhun  ]}erf(diaium ,  E.  punpuream,  Cnicus 
lanceolatum. 

15.  LOBELIAOE-K. 

IM)dla  cardinaliif. 

16.  Campanula*  ip:,E. 

Citmpannla  aiHiriiwide^. 

17.  Ekk'ace.i:. 

(JaylfUisacia  resinomf    VacriniuTn  jnacnfcarpum. 

18.  Vekbena(^e.e. 

]'('rherut  haMutd. 

19.  Labiat.f.. 

SciUeWtria   yulrirnlata,    Monarda    fintulosa,    FyniarUfiemum    Virginiana, 
Afentlia  CanadeimSj  Lycopus  Amencnnti,  L.  virginiciis, 

20.  PL  ANT  A( !  I N  A(  '  E .  E . 

Plantdfjo  elonytda. 

21.  PoLY(K)NACK.E. 

Polygonum  sayitUUum,  P.  hydrojn'peroides,  P.  unfoUum 

22.  Laurac^e.*:. 

Sassafras  o(firiuale . 

23.  Utricace.'E. 

Vlmns  Amrricnna. 

24.  JU(iLANDA<'E.E. 

Qirya  nlha,  (\  mirnMUirpa 

26.      OULPULIFERyK. 

Q'wrrus  alha,  Q.  macnH-arjHi,  Q.  hirolor,  Q.  rnhrn,  Q.  iinctorui,  Q,  [haIus- 
tris^  Q.  imhriraria,  Q  ilirifolHt,  IkUda  pumda^  Oorylus  Americana. 

15— A.  OF  SCIKNCK. 
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26.  Salicace^. 

Salex  (unygdaloides,  <S'.  alha,  S.  diKolvr,  S,  nigra,  S.  MUis,  8,  rwtrata^ 
S.Jucida,  S.  cordMa,  S.  humilis,  S.  longifolUi,  PopuluB  Iremidoides; 
P.  grandidentiUa. 

27.  Conifers. 

Lariv  amerkana. 

28.  Iridace^. 

Irin  versicolor. 

29.  AraoevK. 

Acorns  calavuuf. 

SO.     Alihmaoe^e. 

Alisma  j)UuvUigo,  SagiUiirin  varidbilui. 

31.  Cyperace.«. 

Scirpun  atromrerutf  S.  microcarpus,  S.  cyjterinus,  Eriopfiorum  Virginianum, 

32.  Gramin^. 

Panicm  Crtut-Qalli. 


